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ACNE TREATING-WOUND HEALING COMPOSITIONS CONTAINING A 
PYRUVATE, AN ANTIOXIDANT AND A MIXTURE OF FATTY ACIDS 
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Abstract not available for JP 10509451 (T) 

Abstract of corresponding document: WO 9614868 (A1) 

This invention pertains to therapeutic acne treating-wound healing compositions useful for the topical 
treatment of acne vulgaris. The compositions comprise a therapeutically effective amount of tretinoin 
and a wound healing composition. In one embodiment the wound healing composition comprises (a) 
pyruvate; (b) an antioxidant; and (c) a mixture of saturated and unsaturated fatty acids. The 
therapeutic acne treating-wound healing compositions may be utilized in a wide variety of 
pharmaceutical products. This invention also relates to methods for preparing and using the 
tlKMiipculit; ,icni; iin.itimj-v.ound IkmIuhj i . impositions and the pharmaceutical products in which the 
therapeutic compositions may be used. This invention also relates to methods for employing the 
therapeutic acne tin.ilimj-v.ouncl Im.iling compositions to treat wrinkles. 
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^ „ 

r v - is 3 > - h 1 « (4 , aiwco< ^ it /i a n it & # w ihs if a s & * 

^ V § 46 c 7 ) JFF ?fi T" $> I) , Subramanyam £> , Digestive Disease and Sciences, 
29, pp. 829-832(1984) . 

h° /kb'yit h u ? a £ m m & v m m # t % n -r 1 1 . ^wntykmoo^mzm 
mi. ii^iu Ri5tt»*tfiaft«#ttt» u tn&i&m-t * ; t a* 

nm? it* Jimizx nxm^ztitznmzm&z&K , Marti n , Ph. d 

.thesis(1987-1989) . 

Robi nson iZ ft # § ft fc * ffl ft ft Jg 4 , 6 1 5 , 6 9 7 ^ (4 . ^ £ SO fc . * B il 

tt t- & & # # * s§ tt ^ « a # m m n >v # * ^ « tg tt *° u v - & % ts * * s » m t 

Ke 11 away M;tf^$ft£3-n>yAftfFtiJ|iJ|04 1 0 6 9 6A 1(4, 

M t , © ffi , y^Jb-/K Xti«lffi7;k3-;KDJ;5^81-»2 0ii 
M/f / O 
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FH/O ( Ret in- A™ ) (i . 7 * (?) MM MWtz k Z ti & « h 

Ml^4t^l, i fc . Fir W 

tftk*ll, * « E S p n p * «f K ts ^ X (± j£ =t # B i f# £ v < ^ t t- *St 4 * £ ffi 

u/ x j± * <?> it m & m z a tr . - ® « t ±s ^ t , <r <d to $ ^ a & ^ i± . ( a ) 

b iv b y it , Hg ¥ W (e it § T- # 4 b iv b y g co u , & <£ ft & u & § 
b;K- h ; ( b ) BfcKfjLJW ;M(c) 

& IIS m T h h ift & iJ £ # ts . ^ « ^ g ffl 7 ? * M ffl i'l IS M M fi , # « 

ft*Eiip D p{:ffli^;t^t&i.„ ^(Dftma. z co r 9 * m m m mm it 

l>^)tlrffl^lX(±^tilil±^3lJP<7)E^ n c n i:ffl^^^^-C^O.tMa^^ffl7 
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? *mmmMmibm&m%a>iit! . ^commit. tnmwmmmT? 

miH{±.«^0K-fi:is&±Mfcu937|iiifflia&iiL^ft^iiffl!a^i#¥ 
^s/77tsLtu?u ( n st m i - 5 ) . 

I20l±, VMikffi±Mcomfr1?hmzU 9 3 7 * & II £ Bg L ft CO II 
ifi«4#$^l/57?SLH«ty ( H ft M 6 - 1 3 ) . 

ft M 1 4 - 1 8 ) . 

^41!^ m« co^itm±m^m^^b^izu 9 3 7 ^mmmzmitzmcom 

illltlotl43*iSJIBfl:**«)V^il'i*/57TSLftfc«Tft5 ( H 
SM19-26) . 

€ R& it M S * * ? f- 7 -f >f h & « L ft IS IB jj& \z J T * 4 $ fx § $ M it * 

il & & Mit?km CO U % W ? 7 7 X' ^ L tl i> CDZ' fo & (SIM4 3 - 5 2 ) . 

ism, Mfs^MM^tu <t)i£^k m^mm^s^ a * 3- *> # 

, &tf|(|«teSfij£»fcWLT, H £ ^ 5 f- J -9" >f h * V L fc ft CO II IB JS t J: o 



I9lli, 7l/A"i/-ygyH (HftMA) ;4|f ID Jfi t^i, & 



(16) 



1 0-5 094 5 1 



l^b'/kb'yltbiJ^A, h" f 5 y e & If m m co M £ ft It is * t h ^ b n ? ? A 
SMBS-£ft (S1HC ) ; $.l/Mft&L (SiME , ^HS) BfSI^M 
mi 0 0 ii , ^ h n y ? A S #J IB ft « * T co 4 0 HJ CO *& g & 0 M IS £ o tz 
-?iy xcD^mvfo & (HMD ) . 

temmtitmizm-f & . - m m t a ^ x \t . zc?) m m^m&m^nt. ( a ) e jv t* 

y , ^ B<j t § t £ t° ;l/ t* y m CO m . RV*tit><?> & 

ilfKS ii£ h ; ( b ) KMitM ; Slf ( c ) & ft & * & ft II IS M co 

tt«»x(i^»»js,avaffl*fi[fc:fiv^9Sit[»avAj»iaiBi*si«-t4ii: 

67? ^Jfeft^ £ UTS ftlSAIi, hH/^J: H ft i6 M ffl J£ ft 

^mms- ftfes^jiffliijm^sfflitft^^M 1 t . *%w<7)WimMMmi&m 
®.tfL®Tmw2titimmii. a m * s m ^ e t , tn sa » ft ® t 21 -r 

ft £ # * t~ l> ffl M * ft l± . MMMiOfcitAL^MLfcigM^L. L 
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* it m m m m m m m m ft ? m m § n tz m « m ? l m ft \ t . m m § n & ^ m il m ft r 
v m * n ih m a eg % t & * s ft tz m il » ft * o t w s t m ± l fc m m m & 'it r v 
mmm^-t. *#m^M)£fti4. *i?ffl^Ttfi«Eifli:a»^i5^T 

£ ^M^g^HS^itMfti4xy ^ y h 1 t LTlsaSixT^I, 



xy#f^yMtliloi^lli>'U. H l ^ fM ffi ( i . a ) tfiMta 
. * ^ 3? ffl M fl ^ Si ffi /& ft Ji . ( a ) b° ;p t'yl, 36 ^ ft It iT'H t )V h" y 
1? CD £ , &t^ft^?I^ft^&Spj&>^jiK§ft£e;l^-h. ( b > B ft 
B&jLJWatf, ( c ) tt*iav^ttft||||t(f»«a^*TfcoT, MMMM 

co m « & # m il n a » m <n ® it t & s * si m it t *> s m £ a * # tr . x y # r < 

1«I2«I(S ( I . B ) fc ^ T 14 . * ft » m m f* & il ffl l£ ft i4 . ( a 

) h° ;l/ t" y St , S^WfcS^rSSt^tyK^fi, &t£^;f-i£>£>?I-&ft^£>& 

safa^jBiRSfise/^-K < b > iLst, a&¥Wfcit£?&4?LBto«, a 

t^ft^^^ft^&£P^IIK$ftl>7?T-h, a V (c) ft ffi & 1* ^ 
t^g!SrJIIJIS»"Cfc4«^»**tf. x y # r ^ y b l $ 3 CD II ffl { I . C 

) t is t (4 , * ?s a? ffl to fs *& & m ft i4 . ( a ) m n m ± m . &v ( b > m » 
w ^ m n st M & ft t- j, o t . is ii m m ■& m ?l m ft « #h is ^ *h n ^ m a 
& ^' 0 m t ^ w * ii m m t h h m, & ft % # ts . x y # t ^ ^ y h i com 4 com m 

( 1 . D ) CliUTIi, #i&Sefflii|«?&fiaj£!Bj(A. ( a ) ILK . H¥e<Jfcft^ 
T- # S IL St (0 M . R X/ Z ti t, co M ft =5: & » *» 6 S S? $ ft. 4 5 ^ r - N . ( 

b ) itMit^k si/(c) fi*at^^ft*ngjHfi8«M^iB!Tfc o x . mmmm 
^co^m^temmmmfemmf$.mi±. stM/f ;ots»^fc§fi, #s 
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co l X ti * ft iy ± o 31 in co E M & t ffl » £ i> -fr T , * tf 7 7 * m « ffl i'HJi & ft ft 

m:m^m i mmRtf mm i- 1 is &rx/ ^ commm&^ff m ^ ^ tin i umms, ^ 
* bj ffl « r ffl ^ & ti s " t m l *h sa " tiffin, fly>f)iAtfly' 
co *s m & m m $ ti tz m m & * * -r s . * «\ ft « l a m m (4 . loutixa 

liLftDNA. R N AS U * /-AJIt^il, Mttt\ ( a ) 1 % L 

* ft # m jd l * i x m m n <r> m m m a t & s & » * * & # as « ^ * * * m & i x ^ 
tmm. ( b ) MfcmkMRUwmi&fc^&MMcomxtfm'jr^&KfrizMM 
ftcomm? >vcommtfMMix^hmM. xi± < c > jE««uia«o»te*»Eia 
■tftir(c«Eax(±*tft3fi.!5r(tfLtr*6*^*#<o*ftDNA s r n a a u # 
v" - a * * -r s in sa -c a o # 4 . * w * •? m & ft s t m 1 ti m ?l m m m m co 
"Hfi" fcv^afflstt, ms^is. mh^^l. m co ft m s co * j D 
. sy/xiiisiBf , * ^ * > * <7) $ </) j; a & « m m mo ie s it* m * s 
. * m m m x m ^ ft s " w na « " t\^>mmiz, mm * nrnzit i, m # m 

CiotttaSJIItS. A « L ffl IS J± ffl % m iz £ x * ^ ^' - £ ffl 

it^cfe, tfs l 3t ffl na (4 it 51 l^v^„ mmvmmzmmi- 1 1 mmnmmff 
mm* tit . 

g*(4 "^ftiificft" t . M?gflML(±. in vivo g«ij(»T"SI 

wi^jfi^tiioCKAStitL-cia. s * i± . m * % m . mm&v * & 
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-f I h B m t « it S ft- =5r v Wffi tf> R JB <9 @ £ t L T m d I. . 7nK77/, if ft ft 

iB ft ft t J4 , 4 ft iS tt M ft It in vi vo TS4-tft*-&ti^Sf:S*iS^>fA 

5 W « X ti n# IS fi£ # at t * L T 4 . 7 o K 7 •/ ? b ^ o ffl m (4 . * ft. #\ 

7° n K 7 y / i H 3 I IS 14 . S 
ft T" (4 & < tf L ^ m tt ft It £ 4 ft S & $ ft- & % £ . "7nF7 7/ " ffl 
S(±, i^-f L fcS4*ft^«£ft£»*«Jt4i&El±:fl:^tf. »r a tf> 3K a ¥ W ft 

tin* "ftM*ft" b^ommit. fttHti o-cxiiftaa 

fi^J:^Ta£§ft.l>&^&ft«£Siftt-g>« * * T ffl ^ ft. & "ft Mi 

i . miiia 

A. xyti'f^yM ( I . A - D ) 

*%w<otemmMm%m&&mz' mmz tin z mmii . m^mmmm^hi . 

m EI A (4 . *te£ftt!lttteS&j£ft * . nflLilftaa^^^y^^ h&tfiflLiJ 

*#«*«i{t'tft«(c^rffl'c*si:iEii-tS3& 1 , as k a (4 , mhmm m f» & si ffl 

fi£ft^fBUT^T^DifL»ftfflBa^K»X(4 0fI$^3l.t#^TU^ o ^7^ 
/1M N«4lE^iilfLi!)ftffl!a^ftll1-|.iOt'J f )oT. ft^T'liKtilf 

i) ii tf) j , ti&y'feft^ts^7f yt^ h^RjEtwawftiHua^^ 
^ t « m <o « ra i4 . suistin. * « (4 . #L&&iz&if&&iis.m. rvik- 

h h . m ?L» ft SH ia (4 , in vivo RV in vitro t'ltt l> £ fc tfT # l> . 
£&^5*/lM h {4 , "ry^y . o i D fl & , * * , JiU A © II M , Stf'l 

6 flu IB T ifc £ . Ht*L»ft&&^7^/lMMi, MMM9 5%£ML. 
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t> flX H 5 . 

-r =5: h % , nn w * t s a & n e £ # tf a jm « t- s> s h a s a jm it (isi 

) t . ffl sa ^ * K a ft W & H S £ -tr 4 & ^ B Jt M X S> *) 3. -o 0 y a M & X/ m M £ 

ifsaisst/tr'j y tt x a ?i s a m $ t Lti»*outn«. 

-tLT-tfL-P^^iBffl^^^-XAAJailB-tiigJEJi, ^ ft ^* ft tf> iH JS tf) S ?g T' 

ih. w i &\ * * t & ^ t t± , i/^t5h'j-A-^hagugft^5f y 

S . 

_L IB tf) J: a fc , ly-ff^yM^liwlB ( i . a ) t is u t l± , « fL 
til ft $1 , ft t L < (2 , *&^5?-/lMh£ffi1I^4fcft^te*ffl#J«i&flEil& 
fi£ ft li , ( a ) t/R'yl, ¥ ft t it § § S b° ;k b y W tf) Jg . & V * ft £> tf> 

^ ft a> * s s a* t m tR s ft § t- ;k - h . ( b ) m it ffi ± m . &v ( c > m 

ft&tf^ffi*Jilg||j&I?tf>8£!&?* o T . UligffiS^aiKJl^«m&W'W?L»ft$B 

je « 0 m t # s & jg ffi n f & £ s ft & it tf . x.>#t i x y h i com 2 co mm 
< i . b ) icis^Tii, wfLDftSHia. sn<(i, i^^^fytn^i 

f l> * ^ ^ S ffl i'J fS ^ m a J£ ft ii , ( a ) b" ;l/ h'yl, 3* ^ « t M T" # l> h° 
/H'ylcS, s, t/ * fi t tf) M ^ ft =5: S H¥ » fK $ ix l» tr ^ ^ - h , ( b 

) ilk. a6^wfcS : «T#4a»wfi, &tf**i&tf)££ifca»&£4»a»i!>ss? 
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wiffmmmommRvmftmmMmn® m t & w % m m itf,^ *i % £ # & . 

xyt;f^yM«^3«II ( I . C ) tts^tli, n§ ?L ft ft IB Jg , fftL 

JH^ft«aVi«R»ft«lfiwlliat^S=SrJIIJI6Bt"C*««^***tf . xy 
^yM»l4«li ( i . d ) t is ^ t l± , 1 f L ft ft w . liUli, m 
« s- m g -r § ft 0 & » ffl iij m j& s ffl b£ ft tt , ( a ) f l is „ *g ^ w £ ff- m t- § & 

?L it co m. , Stf*;h.feofi£ftfr<3£4ffifr&aS3?3*i45?T-K ( b ) Hi 
M±M. atM c ) iafta^^|gfPBIffiit^M^ftT"fe o T . IIIIM^M 

ffi <?) is ft a v m ?l » ft ffl e ^ @ fi t & w % m is m -c $>i»?i^ft&^tf 0 

(2-^^y7nA-yl, ff -tF7'nt^yl, c H 3 c o c o 
H'J>1 (ATP) *£tT«^££it»fc$-£Si&*<0«7G£fT'3±B:S:KiE 

a if t i) s . t^/hima ( *s a r * * ;u ) ii^cDam-cMStu <?■ o a 

WiTKftKfcSrS. -^«±I^7tf/Hlf Alii, ;l n-xaWlil 

<a ft it ^ t> m m $ ft s . s ft « , ^ ;p 3 - x # ? * ft ? n a* mm % + 1- ^ & § ft 

y F 'J 7tA5; t T" § . Kt\ fiiH7tf/yii«A(;Mt^lIS^ 
iS*Hf«#fiTtilSA(; 1 o TfifcSfiS . St, 7-tf ;kif$Ali}' 
iyl@K;As;hii ! tH. 

tS^fiUt/'Ja-yytB^ft^fii. K /l^ - Ml , St ft fifr it #1 1 L T ft ffl 
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* & m lz ts ft h b ;K - h {4 , t?Hi>l, ^ ^ (ft t ft § -c S h b ;p t* y m o 
§ . ilt, ^ m= M r £ s b ^ b y @s o s (4 , r/M'JSai/r/^yi 

1 5 t ^ 5 5 „ tfU<ti, b ;K - b (i , h° )l b'yl> f/H'yl'Jf 

b" y It * /!✓ y ^ a . b ;u h'yll jS . t/i-h'ylvy^y , K/HfyB^f /K 

a - >r v y ji 9 iv it , av-efLfe^s-&!Bj*'fe5:saf*»fess?§^i.. nfft 

L < (4 , b ^ ^ - h (4 , t^tvSth^A, f;K'yl^^A, b ^ b* y 
b ;p b y it f] jv y a . b ;u t'yil ift . b b yl? y ij y 
fy &tf*ft6<3fc£ftfr6=3r4S*>6Bft3ftS. ft «> Iff 4 t < {4 . b ;K - 

ii»±Li.ofi«§-frft^txti^«Lfciita»*iWifi^iiiaaft**jn5-fr* 

«(:*S4t;K-h0it*S. b ;K - b so IE « 4 * i4 . 

16 S a J£ ft 0> S<J 1 0ll%-85 011%, If 4 L<i4l^2 0li%-»4 51 

l - f L eg ( ( s ) - 2 - b K p * y r n a y it , ( + ) « - b K n * y 7° o b 

tyi, ch 3 chohcooh) x (4 7 ? ^ - M4 . * il m m co ji ?i a y & ?s 

^t^lt?f4t^ IL & « a (4 . ^ L M £ M & M « + T' Jn £ » 
7 7 t - b (4 $B M 7 * - F A . y ? p< # - X A O JjSc ft X" h 0 . LTlHffii<7)il*y 

* & hjj £ £ h v 9 -r - h (4 , ¥L it . M ¥ W t fF § T & £ ?L §? « g , ?L ^ ^ 7° 
nF5^, * V * ft ^ M £ ft 6 * S B ^ ^> S fl? $ ft 3 S . ILT, M¥m 
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it. 7 1 x- b it, as, ai'jf^A, fjn, ilk* u ^ . ilk 
v r * i/ *7 a , ?l 8 * /i/ *7 a , ?l s ffi ss , iLivy^/'yf , 

y # y , aV-tfLfe<Ofi^«j3&>6«r6»3&»feigS?Sfi.«. ft i *T i L < «; , 5 ? 
r - b (i f L B T & S . 

*& m m * a» m it , a m $ a v * t° ^ h u - ^* - * i- ® g & w ® i x m ?l m m m m 

fil0ii%-&50il%, jfiL<li»201I%-»45iI%, fit 
S ft S E JS £ W SO -f S W T £> S . KMitffl, II tt it ft B& it 30 (± . ffl 

m m * K » jr $ ft x a m ? v * >iz * m i . -e ft t ± t m & « a -r s c: t # x- 

# S . * IMJU; £ ^ T ^ ffl & M ffi it M i± , t'^yA ( f- y - /i/ ) (D-^x^ 
m ; t'^yi (3,4-yftFnl/fy-iH CO £ T <7) Jg ; a-^nfy, /3 
- * n f - y , r-*Df>, ^-*nf of y«f T«f ; h'^y 

C (D-7X3;H'yl, L-7^3/H'yl) ; t'^jyE ( a - 

h 3 7 x ci - ;K 3,4-ybFn-2,5,7,8-fh7^f/H2 - (4,8, 
1 2-f^f;H'Jfy/H - 2H-i-<y/b"5y-6-t-;H . /3 - 



(24) 



1 0-5 094 5 1 



)l <?) ik X CO M ; N y y ; F a f ijiy-f ; St/tlt yESlfan^ 

; y y s e ^ y e ^ t'«if wtsw t n t'^ 5 y e s ; t* * s y a , 

# n f- y , b' ^ S y C ay' b' ^ S y E ®7n F 7 y / ; h" ^ 5 y A . # n f- y „ 
b'^ycay'b'^yE«lfW(^§t'Hef ; £Viz*tit>v>miir®fr 
So & S » 6 3 fl? 5 ti o 4 . if 4 L < 14 . W It ffi ± ffl it . b'^S^A, £ - # o 
f - y , b" ? 5 y e , llb?iyE ; a V ^ ti h <r> & 3- m ft t> =Sr h II M tt II -ft ffi 
±McoMfrt>MtRZtiZ, . J: D*?4 L < li , »flH»±JW(i . t* * s y EXiiM 
b'^yEtfcs. ftfc iff * L < ti. SftKr±»liiPSt^5yETfts. 

*B&±LS.offi«§*4«tXttt*LfcW?LI[|iBliMlfi«lliaaft**lin5-fr4 

ttte*aj«tttf>tto .lIi%-84 011%, *F£ b < (4i& 0 .2ii%-^3 
011%, ^ Lt l D»iL<l±»0.5iI%-&2 oil%»itfftts 

*&E£ts(tftttft&tf^feftJ|gJ»i&<7) ^ £ % (4 , W ?L W ft M M m <n % fl Ik U 

§r l ^mm^^m^sm^mmmx^ t . igM«y MaiMtMisii^-cji 

^ ^ # * y ;p s » oi o-cooHti o^sftftt^is. mmmammxh 
-ox h^mmxh-^x x < , f uift, ^mi^xum^xh^x & 
®m%®m<&mwu±. mm ( c 4 ) , 5^yyi (c n ) , ^usf-ys (c 16 

) Stfxf 7 'J y| ( C ! 8 ) X* h S . ^gft^ilii, ISIiM^^IIJii 

3ffl«-fiis-&*^r"f4T^^^«*»6*5. ft t> - $ w tn * m ft ii m m a . * 
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w y it . y/-;n, atfuyuyR(v^*itCi 8 «i8)'cft4. 

* IS ft II ffi s cd T o K 7 -y ^\ M X. H\ 

it ? u - si ffi it . x(4-e^^»wa-&!iii«?gT*-9TJ:<. * ft 6 n m l & id 
m<7)mmtzm%£ m m «r t $> t . *h m . *h ua w *s # t ^ g % it ¥ m & % & v 

i*H-J4«L. * LT£#<ox*/i,*-£llS||fr*>?B-c** 4 . HIM. # 

wcDm^mizm 1 1> kx ^ * >v % ~ <nww&® * it & mmmmx>h & . # a l 

n»»ttlil!r&tf 7 -y ? ABIWt hiiRtf t*4*i4liffi«Jlill6Kaj« 

< * m m m * t= ts ^ t tt so x a ¥ ^ t * n « t * s ^ 1 1 t s n s fi s ) . * si 

. MSI. Bffi&tfttffi*6 3:4Sfr6BiR3*i3 S. J: 0 Iff * L ^ » ft tt 11 Iff & 
1^77^11, Aliat/Slli3&»fe5r5»A»fei8K3#i.a4. ft i> # £ Lu»»tt 
Jil)»iiAJiir*s . ffiMv »/ ? x <ftt, ttv'Ji) , ft£ffl (fit, -9-^ 

it 

si is r v v -y ? * <z> si ss m s js , e a l < t± , A«iiatf77?x«ffika 

tHLUllCfcUT, te»&tf*teftliKiK?)&£!Bj{±. ASIcoMtM 

<7)ffl^^^Lfi-5^^siffiK&-iro 0 mm. truym. at*) urn 

. snfvl, i'J^wyl, ^usfy». 

Be , *7'jys, 77'jy|, s^f^s. J'J^fMyl, AVPSf yi 
^y'yl, Jktf if Y v 4 ylli, ^ ^ lirft * t ^ ft ^' ft (5 S' & ^ M % « 

4t5 ( *S*«»3ltf*tS*l*S£S£ ^ft^ftMMfl CSt ) : 0.2%~~0.4 



% ( C 4 ) , 0 . 1 % ( C 6 ) , 0.3%~0.8%(C 8 ). 2.2%~3.5%(C 
io ) , 0 . 9 %- 5 . 5 % ( C 12 ) , 2 . 8 % - 8 . 5 % ( C 14 ) , 0 . 1 %~ 0 . 6 
% ( C i ) , 23.2%-24.6% ( C i 6 ) , 1.8%— 3.0% (C 16:1 ) , 
6 . 9 9 . 9 % ( C is ) , 36.0%— 36.5% (C 18:1 ) , 2 0 %~ 2 0 . 
6% ( C i 8:2 ) , 7 . 5 % - 7 . 8 % (C 18:3 ) s 1 . 1 %-4 . 9 % (C 20 ) , R 
V'3.3%-6.4% ( C 2 „ . i ) . 

i. LUllCfc^tli, M ft & U >p & ft II ffi IS ii £ ^ ii . AM 

WCIi, & <7) H ffif M , -t £ , 7^^!^ i'Jxfyl, S'JxbHy« 

, ^y?fni> ^^sf >i. /^SM/Oi. v )v if u y s . v # p 

, S 'JxhPOl, ^ y 9 f ft V M » /USf VB> «*5hMy8, "7 )V 
# V >Wt* ?iM'ol/01, X r T 'J y iK * V A y Wt » 'jyi/ 

yl, 75*yyiRV#Hi'Oiii, a-&»tf>t"?-#i-p#i.(5 0riJ;^fiJi%T 

: 0.1% ( C i 2 ) , 0.8% ( C i 4 ) , 0.2% (C lt:1 ) , 0.1% ( 
C ib ) , 25.3% ( C 1 5 ) , 7.2% ( C ici ) , 0.1% ( C i7 ) . 0.1% ( 
C i 7 :i ) , 6.5% ( C is ) , 37.7%(Ci8:i) . 20.6%(C 18:2 ) , 0. 

8% ( C i 8:3 ) , 0.2% ( C 20 ) , &IX 0 . 3 % { C 20: 1 ) . ± 



x <r> - -t y f - -J ± i o%„ 

i^ts. uyfy (*X7rfyj^'jy) (i , ±xwk$x^l$i® ( ffi M 
vm%t) £ ts ^ t n aj § ft h * x 7 r f - h T- h -> t , w g a % & via n m % co m 
m % b!c # t- $> h „ y y f y f± . yyiwayyxxf/kte^Lfc. xf 7'jy 
it „ ^Sf^i. & v * y -f > it <r> y 7' y -fe u h cd ii ^ u t s> s . is ft s a «± 

* a v y 1- y ii , Av^fyii 1.7%. xf ryy|4.o%, ^° >v s h y >f 
yl8.6%, ^wyli9.8%. ijy-;H55.o%, 'jyvy|4.o% > 
c 20 -c 22 s (7nFylHtf) 5 . 5 % * # -f 5 . y y ^ y fi . TSti 
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CH 2 OCOR 



CHOCOR 

I 

CH 2 0-P (O) 2 -OCH 2 CH 2 N t (CH 3 ) , 



£ft£ . 

HIISM^ft* (i#4t4 ±£JlgJI&fi&tf**iS>*w'«--fe yr-^tf, -W t 

1 t ^ § ft t v > s „ ii m m & & ft * t # s it ffi is <?> i si £ s m & v n is it si 
ft * t- ffl i ^ ft h it is is <o je m % i 1 1 . « ii m & ? m t ft s & n # *§ & ft s «t 

£ 0 IIM^M^* fc (i , *^Bj0ffi^^^pffLKi%llia^tf«&K±L 
fcliEffStf)*-?* S . fflv^*L4lill6S«jE«=flrJlli. £ £ ft * T ffl v>6 ft S II 

js ft * £ . jg ffl fj fs ?& m m m ft o m i oii^-dsohx, » a 1 < f± & 

2 0iI%-»4 511%, ^Ui»)SfiL<W2 511%-|J4 011% 



* ^ hjj ft H\ W?L«iftfflJja^M^-ri.^A«xy#r^yb l <r> ih W. ffl 

m m m m & ft < i . a - d > a . 

( i . a ) ( a ) e/R'yi, HS^WfcitSST&iK^tfyBaffi, & * ft 

( b ) mitm±m ■, rv 
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( i . b ) ( a ) h° )V t'yf, S¥«tit*tS4e^t'>i«i, & V * ii 
t> <?> m £ m frh & 5 S A* 6 i8 ft § ft h t° ^ _ ^ ; 

( b ) ?l it , i?«ic#8?na8«fi, & # * s> o ^ ^ & 

ft imtp t>miRZtL& ? 9 -f - h ; a V" 

(c) ttft£tf*ttft]g||frB8tf)8£!&"C&o-c. 

o is m & # * i l m m m m a m ft £ # n & ji j» n t * s £ ^ ft ; 

( I . C ) ( a ) m it ffi jfc ffl ; & V 

is m & # * i l m ® m m <?> @ fi t & m % m it t- * s & & m ■, 
(i. d) ( a )ii. i^wtss-cHfti^t, avtfi^i^**' 

t> %l Mfr t> MiR z h i ? ? t - b ; 

( b ) it it m it m ; a # 

( c ) ttft&tf*ttftJ!E6K*>B£tt?i&o T . SliAEta^iHIJBK 
SfH<ii. * ?LMM. L < 14 . HA^^y^M F&llt^^ 

fli^f^n i ( i ) ««i**&*»js«ui, 

( I . A ) ( a ) t t* y K , M ¥ W £ It £ T* £ 4 K t" y it <n £ , a V * fx 

^i^i^^^s ^ a & a s? s ti £ t ;p ^ - h ; 
< b ) m it m it m ; a # 

^«mav'«ILKiftfflBS^0fM^^S^Jlg)ftglT-$, JI^I ; 

( i . b ) ( a ) t ^ t* y m. . if wcsgt^st^t'y'icog, a v % ii 

( b ) am, ai^wfcssTSSRKws, a v * ti t ^ ?n ^ m & 
im&t>mifizti & j 9 T-h ; at/ 

( c ) ttft&tf *tt«fliffiK<OS£ftT& o T . H fli ffi K sfJ 1 $H IS M 

nm&Rvm fimmmmcommiz&m^mmmx'^ si^i ; at/ 
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( i . c ) ( a ) m<tm±m ; 

(b) ttWftV^ttWlilSfS^S^fliTft o T , Slilliit^fflJBJR 

fcft^xysKr-f^^b l ( I ) <n m % ft £ ffl j£ ft li . 

( I . A ) ( a ) b ;i/ h'y|, ai^Wtif^TSit^tyU^fi, a V * ti 

t> co u £ ft & & m & i> m m $ ti & t° ^ ^ _ h . 
( b > s ft i» ± ffl : a v 

^f^aavi«?LiiftiB)i^iifi^^^^)jiffiigt-$, si^ft ; it; 

( I . C ) ( a ) m it fi& it M ; a V 

( b ) ftft&tf*ttftliIfFBtf)B£tt?i&o T . SliAEta^iHIJBK 
<3«a»tf WR»»iWffitf>Eafc#E£HJK»T'fc 4 S^ft ; 

fcft^xy^r > b 1(1) ^iiJfllfejiMftii . 

( I . a ) ( a ) b b y it , M ¥ W £ Hp § T- S * b ^ b* y it co £ , S. V -5- fx 
^l^i^^^S 6 a ft S ti £ b ;k ^ - h ; 

( b ) m it m it m ; r v 

( I . B ) ( a ) b ;l/ t'yf, IfWCifgt^St^t'ylwfS, Slf'fii 

( b ) am, £¥Wfcifg?S4?Li8<7>is, a « ti t m ft 

( c ) ttfta^^«S«liilFS«fi^ftT& o T . H fli ffi K sfJ 1 $H IS M 
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ft i, n t l < i± , iff ?L » ft hi jb , ffii<(±, ?is^7f ;to^it§ 
fc ft o x y # r a * y V l ( i ) (Olflf&J&fiffijiSifoti. 

( i . a ) ( a ) t/R'yl, IS^Wtit^TSie^h'yS^S, & « ft 

<b)Bfcfi&jhffl;fttf 

( c ) ttwatf^ttwiiieK^s^ift-cfcoT. is II is is # m is h 

^ f $ m & V * ?L Wi ft IB M eo 0 m & H & |g J» £ T ft £ & £ ft & * tr . 
^Hl ( I ) «|iJfS^Sffl^ft(4. 

(i. d) ( a > s^wtss-cs 

( b ) ISMitffl ; Stf 

( c ) ISWav^ttWlilKfH^a^fliTfc -o X , SliJKfH^HJBK 
£«Lfci*?L»to«j|&<9IIiaaft*atf>, f LtM;M^«^«^^ 

s t as ii a a* # i s m « & a » x a * # - x a s * g ? t x h b o . m ii a (± * 

a ^ * m m -t 5 fc ft (e «t « =Sr * fj - X A £ 4 x. § ; t # T & S # , EB H A (± s a 
itioTfii^KtJii^^. i *i a ift i± . *^0J&J; | 9j;<as?t- 

x y # fA * y b 1 co m 1 <0 fig m ( I . A ) (c £ u t (4 . ft H A ii. t° /t^ - 

i- a* $h is w t ?# ii § t , * <r t * tt & m it m ± m t l x & m l x m m * <r> w m 

^y^/^tftt^itiStnUitU^. t° )V ^ - h \i , $H IS |*i T" <7D ? x 
>M®®lz&uxm\^iiXfflMmjl£MtoZ J £&^*)V*c-$:5-l& 



(31) 



1 0-5 094 5 1 



iffiits;fci"c#4. iit, t.° ;k - b ti , % « tg * * v y - m x m ^ 
e>tixmmm&*Rti;Zit& z to*?* & . m it ® ± m , *s t , n * tt » ft ± 

*%we>&mx.v*&mmmm&. wiLMfflis^ 0fi«s£ 

X h I . H^^/l-CioTlILtilH, sh k * n a -r ^ ?t * t ^ is w 
ii is m * *k j& -r h m & $> t . L^L^riH. no is 1 1 -s ^ is w n is s ^ ± ^ £ 

liif JlfgttS . 4><U, ^ffiLfcjBJBti, ^ ft ft HI JfcgS 
iSitJ£<^KSI£ i £gfcL. R m t , IHfc W t f£ £ M '> $ S £ ^3 ffl IS ft ^ M 

«ne*«^3*4*s^*>s . Mfc#g&*fis«nffiig£ fflistfiffi-t § - t 
•c\ «jfi«t'«o3i»fl:***js**^$-fr« . tei?ffl#JMitMft*oftft&t/ 

R6±M«ffi**^r*t«*S-B:4. MJI£3c£ft§-£l> t ritJ: , 9. ^ Mft II 

iSKi±. ifijjis ixmm*^<o h'jiK- h^sifjsas-tt & . itz 

tfit, xy*'f^yM«n«ii ( i . a ) £7) ^ s ffl iij fs iE? K ffi ^ ft * 
o h a * t± , -«t^«^tfflsiwfc«igLT, « ?l » ft m M CO % m £ it & 
i&mz^, zixnmitzmfimmmMvmmmmimmz^i „ 

xyt;f^yM«f 2«1H ( I.B) is "C . ? 9 t- ham it® ± 
m oo it h 0 \z ffl ^6 ti l . St ft R6 it ffl (4 . g? * 5 x # # BE £ 4 & $ ti tz 'ik \z IS 
7 'J A )V tKfcL , ^ IX ^ h£ tpm-f & „ - ~H , 5 ? -r - h (4 . ffl IS 7 ^ — K 

M^oM^M^ . SttMS^ffft^S t ^ ^ - b y ^ t° 7 h y - a 
-Xhag£Wlffl-r45?T-btf>ffl£*>-a:ti, iSWtltLT, if *> 6 <0 

s m <o f& % # » « ft ffl t i o t # 6 ti h x o *> {£ v^i s i -c- . ffl la * ^ m m it ?k 
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m ± S * 5 . U^oT, I^f^yM«l2»II ( I . B ) CD i& ge ffl 

xyt;f^yM«I3«lffi { i . c ) fc is ^ -c. i « it t *j (t I. ^ Sf 
m ffl m & m. m & m * <n m fa & v ^ m m m m m <?> m m <r> # a 1± . s e it » ± & 

*■ € (4 , fflswtiiiu, t" *> 6 <z> 8 it o « # m & <7) m m ci t % h tit 

iHfiMiSit, fflM + «3lM*SM£M^2-t!:&o L^Mt, xy 
t:f^yF 1 ^ W, 3 « ffl ffl ( I . C ) <9teStfflffl*i&*«JS!ft#<9j£4H*, -* 

iHtfflswtwigL-ciiaiiiftiffliBiftiiaviiia^^s. 

xyjKr^^yhl^ffi4<?5ffllii(i.D)t:i5MT, 5 ? f - - M± , ^ * t° 

ffi it » ffl t: * * -f S IS ft Rfr it m <r> ffl £ *> (4 . fflSWfcUffiLT, i: % 6 tf» *> JS 
-£ S . iOSmfcisftSteSfffl fil fS ?S M M * ^ M & ix^ fg M M cq il ^ 

iz m ± 3 * S . Lft#-5t, iy*'f^yM»l4®n ( i . d ) co ^ g 
ki m m m * f* m i & 0 m s * & . 

Lfc4 t -)t > ±«JB*TiSLfcJS4J-«a-&i)-frtt. 5 v> t 31 $ ft £ M T 1] 
V^T. * fLMMcoft ff^ffiit LMoIi^t, * t T ft % L * fL » ft ffl M 

(D m ft 31 m £ m m § * s . ± « m m % ti ? ti tz t? «- & & * cd a ^ * * <?> & g m s& 
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±mjd§*. ffliam»3iss msns-a-. ^ LTsajiavs^ s man § -tfs tea s tt 4 

b . x^iKf-f ^>M«i6iI«« 

MMft ( i . a-d ) vmm& 

* M (iy x y # x * y h l w i& S ffl |iJ ft if a j$ % ( i.a-d) iwm 

•t ^urn^R^ , i lt , j& 9 m m ft m m ft $ ft a . n s is ft o & # si w ft $■ 

JglS'tftifcti-oTSfiSfL*. i^f<^M«ll«II ( I ■ A ) 

tfc^tti, MffliiJft Mfti&ftiiy (a) e^t'yi, 

t° ;p h" y a co m . atf-€-ft.fe«a-&**»fe!5r4»*>6aS?§ft.4e;l/^-N. ( 

b ) »fl;i!frjh»i, stf(c) tt*iav^tt*ijiijis»«fi^ftTfco'r, mm 
* s ii is us <o m a a # m ?l » a a la <o m a t & s & is as as ? *> & & £ ft co & m ft £ 
ittKtc^tii^s. xy*f^yM«i2«n ( i . b ) 

K$n§7?f-f, at; ( c ) ttftav^ttftiiffisws^siTft o t . si 

ft^iit^tCi-jtlitsiiS, x y # r 4 x > h l o H 3 so fffl ffl ( I . 

c ) tfci^H, i& ffl to « & m ft & ft *± , ( a ) m it m ±m , &w ( b ) mm 
nmmtz&wzmmwfc $> s s^awssiaj issts ; 1 1 i tn? fii 

. x y # r 4 * V h 1 « m 4 fill ffi ( I . D ) tii^tli, ^ it ffl III ft § ft fig 
ftii. ( a ) ILK. S^WtHtSTSSfLifiOS. RV*tlt><7)&£®frt>%& 
Si^IK^^^f-h, ( b ) UMitfk &tM c ) M&y'^MI! 

% Bit m m x -h h & & ft <o u m ft * m js -t s - 1 1 <t ^ x m m $ ft & . 
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t>t£ftm%&M£tia£X # £ =3r ii\ i§ ft p h £ ft 3 . 5 - 
m 8 . 0 , fftL<li84.5-S7.5, ^ LT J; •) L < (i» 6 . 0 7 . 

StlcaaAftilfci'tn. ft »W=SrJ&8fffl M^ftWV 

ffi Li->ilt:fcUT!±, * % 0J (i . p§ ?L 16 ft ffl M <7) M. m S- ffi it L o ffi M S 

( I. A) fcgJjS-tS^TjfcT&oT. & T tf> J£ # : 
( a ) ffb'yl, % ^ ft (c ft § t # & b ;k b* > fg ^ ig . a tf * *i 6 <r> il & ft 

& £ If )M fK £ ft l> b /l^ - h ; 
( b ) g* it ffi ± M ; R V s 

(c) iSft&v^iafniiroK^^^ft'c-ft'.-c . & it us is # « m i tz * ?L»ft 
mm<d mm iz & mm mx $> %> m$ w 

*& ii ffl e ft ( i . a - d ) £ ffl h 15 m 

xyiKf^vM ( I ) «?&MM«teMfiJcft£ in vivo & 
in vitro tffl^iJSfcaJJ. 1 Lt , S ffl #J tt ft S ffl j£ ft J± . I g & $ ffl 

ii Bit ft £ * ?l t& ft m m iz m m § * & - 1 1 i t ffl ^ ft 5 . 

xy^f^yM«$l«Iii ( I . A ) iz&wx . * bj & , nf fL »ft IB 
ia^*fI&ffi±LJloffii)S§^.^LTtfSL.^oifL»JftlHia^0fiaSSr«fe 

. atf-€-fi6<0M-&fl(3&>6!5r4»*>6afl?3fi6t^^-h ; ( b ) it M it ffl 
; ( c ) ttftaV^ttftliJBfll^fi^iBjTfcoT. H fli ffi IS # t fl t W fL 

id ft $h ia o 0 fi t # m =sr 11 is & r ft & ^ ft £ tr ^ m m m m *& m a ft & $ f* 
u fit ( b ) ii^gffliijm^sfflBJtft^ t?L»ftMJiatsM$*i»xi ; i^^ 

iy*'f^yM«S2»ii ( i.b) t *5 n x . * % m ti . « fL » ft ffl 
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h n m x h o x , ( a ) (ajt^h'ys^as^wtif^-csst^t'yiuwa 

, S. V * *i ^ «0 M £ ft & & h M Hp P> M fK S fi 5 t ^ ^ - h ; ( b ) ILK . ^ 

w t it ^ t § s i l m co jg , & if * ft & <7) a ft ^ ^ 1 1 m t-h m m § ti & ? 9 r 

w ?l » ft « is w @ fi t # s £ Hi m m x $> & m & ft % # ts si ffl m % \h m *a bs ft £ 
n « l , fit ( b ) is i& « ffl fj m m m a js ft s- « il m ft fa t m m z * & i *s 

xyt:f^VM^l3«liS ( I . c ) fc *j T . * M fi . W IL » ft IH 
lB«t«*Kjh Lfio * LTtfi L £ « fL M M ^ 0 ft 3 It: S: m in 

^usti^t, ( a ) (a)»fci»±ffl.arMb)ttftstf*ftftj|g)ft 

BlwM^iBjr A o T , iSBIIB)»**t* LfcWa»!|*JilB)fi«IliaK^S=SrJJII»K-C 

*aja»*i«Rtt»iWjfit«j»3-fr5is**tf*ffiti6i(tfe#i'r^s. 
iy#f^yM«^4«ii ( i . d ) t ft ^x , * m t± , m il m ft M 

K^tfI^K±Lfioffi«§^,^LTmfSt^iifLiJftffl!a^0fl^S&mSD 
H^JStf)^, ( A ) (a) ft8. «¥WtlFSt*S?l»«fi, SVf 
*i6«fi£ftfr6£4W*>S>i8tt3*i45?T-h, ( b ) ®ik®±M. ( 

c ) is » & v * ig fn ii is m CD m ^it^x, ii lit ue i§ # t « l ^ of il » ft ffl la 
<n m \% iz >& m % hi m m x h h u ft £ # tf m m m « *& it ffl j£ ft £ n ft l , * l 
t ( b ) ii^sffliijfs^^ffl«ft£iifL»iftiBBa^ftM$^i>ig£#tf*aTt 

fa (t ft T & . 

if £ L^IICiJi^li, *%Bdii. *a»ft£tms#jm£^g$^!>*S; 

( A ) ( a ) h° )V t'yl, SS^WtftSTSSK^tfyH^fi, t co 

M & ft ^ £> =3: S S sEp 31 K S ft h t ;P ^ - h ; 

(b) «fl:i»±jw;at; 

(c) ISftaV^ttftlUHflgiOS^ftTft o T . IIIIffiK^tfl L/iDf 

iL»ftfflia^0iit^^ifliffiiiT'A 



(36) 



1 0-5 094 5 1 



i^ts^mmmm^mm^m (i.a) ^sl^ u 

(B)S^!gffl|0«J&*ajjtiHl*SI!l«fc:«j»3-e:SXig**tfS-ffitl*I»tfe 

*li«xy^f^y F noiliifiM ( I . A-D ) 
^3 s |ij ffi co 8 gn± , DDI, 9«fflMt J; ^T£J»«^ixl>#HJK & 

n & m. m * 5i § e ; i m t se h -t s t <o r » a . ; <o & a? jb a & ^ i± . ftin 
mm, &m&m&t>coFi--&{(Lmm. mm (&m. mm. mm 

*<8&*£S*i&*-t4«fcfcfflu* < ri:)&iT£S. □ it $ & if M fl * if z> ft 

^pfii^ixax7>-«itPi{:ffluTU^„ z co m m ffl ^ % m a j& m 

ikeratophakia) R V ffi CO *h ?4 ft £ 4 t fc H <0 I'J It jS H 4 1) <0 & fCOtUS^ 

*»i«iy^f^yM«)i!«i&ifi«» ( i . a-d ) t± , mmmw& 
. m m m% m a r xs m m m n % m * x m ^ x . « ?i m m & f« n l b. o a m 
i tz m ? l m m m m <n m m m m * m m $ it & z t w x # s . h * t* , ; <o *& m m m 
mmmm&ma. n w m m & , * =g ft , & h ^ tt * & m e $ g £ if ^ s * <n & 
m m m <n m m iz a n h «t it, ^j*ffl^^ffiaLB.o^co0m3is^^fei>^ft 

W a FJf ffl X * y r M p d d t ffl ^ § Z. k ifi X S 4 . Sl^lfliii^ t 
oh, ft fi ii , IH'LIf, ilC^JtoIft, H 31 1 ii ^ « ^ # t II S ^ 
T U h (BftX(±fc¥£iH,fcff-tS31*IS)ffl#, X (± ID ^ co ffl f* « L < (± if ft 
mm&^)h l t !» . *M^i«I^MM ^ n - ^ 3 y^Jt^Sn^a 
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£ *} . 

( a ) ft m R V ft » ; (b)«jfttJ:^T»ttfc&««*&*; ( c ) ts tf o ^ ^ 
^&fc"0«£iS-L/iftJf^M ; ( d) ffi </) ^ m (IfMtt^Jl^) t i lit 
ffie)<B*£&JS<z>feg ; ( e ) M&V'ffi^fifMMS^M ; ( f ) f 

t ^&Jl<7)ftIt ( igM±«Jl If ft ) ; ( g ) flitliKMM ; &tf ( 

h ) 7 7 9 - y x - 7" n - y a y r <7) y x - h* v 7 iz j: s #j & ^ m w \iZ m h z. 

t tf T & !> . 

* if Bfr ffl IS ffl 10 fS ?e? ffi ffl tfL ft (2 . □ if * & 1/ & « £ f ^ItflL/iPflffli® 

z mm i s.^ % commit vim^ & n iz . n fim&m x & z r u - n m? n ft iz m 

x t ffl ^ § rnmfc a< m * * m ?h r a t r m & % z <n m m m mm n m s ^ 
t^tsi. mix. z nmmmtemmmmfemmfMint . eh* mm* mm 

icfflusi^t^. if 1 , am tat as t , f^MiiM? 

s^/i^aaiu io«*ffiT»fl:Bf±M*Mffi3*. *»< ixfemmmtfmzh 
tit. m{%temmm*tz*%Bn?)miMtemmf&mz xtih t . i* as <a m ffl t $ 

ft»fl:li6jhfflaVK«at:^S«:Jlllie»**^i 6 IfcCt 0 , 

st^a. * itj £ k fi is ft (± , # ^ m & m , o ± o . ( a ) flmnavto 

; <b)«|IM*«&tfSilfe^&^l*«£&«gtS> ; ( c ) Mft 
il S ; ( d ) II m . E £ ft it IS ; (elUi.f; ( f ) % S f ij M M b <r> ff ffl ( 

h ) ; ( i ) USSttif « ; ( j ) fflRttifMfig ; atM k ) IK ft ? U y 
y y itwfffltfflv^ittfTH. 

3to ( ffl m> m m m ) ; mm >bmmmz fa ±2 # b.^je%% & & Emmt: ® 
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iwmi&^M-mm&z^m-t&M-MMim®^ (ties) zwrn-ttwrnm 

IL » ft ffl JB Jt « & R6 it L o ffi M § . * L X £ fS L * f [ » ^ ffl m v> 0 fl 31 
*£*Jll3tf S £ 4 . II M M & « ffi SI §§ Ji . HSUIICio 

i^^ffitf «s-ftw»**stt«v^nani. « jr. iff hi . m?** . * 

x h o a * . 

( a ) ( i . a ) (a) e/H"yi, i?«ti^tiSf/H"yl«fi, I 
( b ) w it m ± m ■, & v 

( c ) iftav^iiDj§K«& B ^ttj)ot, fl ji ffi st ■& 
mmmcomm&vm fim^mm^mm^sm^mmmx'$y & ■, 

( I . B ) ( a ) t/kt>l, H « fF g t # h t° /!✓ t" y W CO ig . & 
( b ) ILK. aE¥»titSTSft?Lll<Ofi, 

( I . C ) ( a ) KMitfiJ ; &tf 

(b ) mm&is^mmmmmcvM&mxfo x , mmmwv 
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( i . d ) ( a ) an, m ¥ « iz ft ^ r § s ? l » <n & , a v * ti « s 

( b ) KMitM ; StX 

ih ua n « is ft a # * il » % m m <n 0 a t # s 4 lit is n t- $> s m & % ; a if 

( b ) »fl:l»jh9l ; RXf 

(c ) ^mmmmm^M^mTh -> t . isiiffi^^ 

( B ) t&HS ft L;fU 

(C)Ii(A) *»6«J&«ffli!l**&*fiJjtfll*lS ( B ) frt>cr>®M*com 
?L»SliHIJfifc«fjS3-fr4IS**trSffifc:|6l(tfe*iT^4. 

D. xy^f^yM^^fMIJf 
( I . A-D ) ^HM 
K it t fc 6 , *8Etf>xy#T"f*;/hltf>feSfflia*i&*»JS8l ( i . a - 

in lt > emm^ mm-t& z t & . i?wtiiFSTS4 

^t'J^roMli, liH, IBffflt'h^P (IfPrta^Prtffl) S. V S E "nJ lb 

4 h" b ? ;p T ft 4 . 

SMJIMii. Xr-7";K #-b\ MMffl, Al^Jt 

, 'J^y-AXIiU;HIK -? >f 7 n A T -fe ;P , # - -b & ® M * *i it ? I ft 

«*tttt^¥ > atf-t*i.6«a-&!BiT2bs. # □ ft ^ m m « & ^ (± . ? u - 

^ FJt ffl b* b ? )V £ ffl ^ , **iMi&JIIXI±ttEfcaffl'$- ifcftWfc^TftO , P 
rt(:ffifflt5fc»«t«t(44^. PftJfFJrfflMM , PM^SL 'Jyxm 
. PfiXTk-I, MM. Stftfaffl^SOfc t^P^fflb't * 
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# - *\ s ^ , inafM, a i & m . u^v-AXiist/ni, v >r ? o * 

7° b ;K # - £ ^ M £ ^ it -t h it co 7j< ft b b 9 tV m , a * *i 6 <0 U 

b-c&it i> t^mm&S:*tzmKAtit>tLZ . s^tiD. k * #J . « # m . 

;P ft # M ; SlttSMSE-tftfcftWfift^hU^AaVB ; I^'?y-b-/K 5 
h X ffl ^ S ; t if X % h . * * (± , £ K « ^ ,1 £ & S fc t h 1 t =5r < , S * 

^ it ffl «>j « & it ii f& m <v m m r m . r v m ^ ti s m m n ^ s « & t" <o h 

m£ti&m%%ft&t:ibliZ&m-t&Zkifi?$. Z co X o & M «i . M <0 H iH 

^^gtts;t^<, 3*#wifi*^«fflrt"c*s. # i l ^ m m t £ ^ t , 

^ to E M M . f«IlMftfflft0.lli%-»5il%oI«i&fffl 

(± , ^^E^a^^cOK0.ia*%-K3fiM%^l:<7)^!gffliHS^gffl^^ 
£ £ tr T" £> 3 a . ft t> #T i L n gg «t t is u x (i , ; co E ig $M jt ^ (i , ^ co E ^ ffi 
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e m a & ifn * mmt mix . mm&m m a. mm » 
as, ffi <r> « # # , aiita^sat^n^:, f5f a ^ a $ m <r> s # t 

;k ia , ft * a x r u - $ <o *g -c a o t «t ^ # □ i*i m m m t" h ? ^ * t a ^ a 
ft 4 ft £ . m ^ # gf t a h ft x ^ & m m m % m m ft # □ ft m fj? e tr h 9 n & * & 

BHtetS^-CfflUftifctfTS*. if 4 L ^ # P f*i lo rot ffl t* t 7 ;K4 . # , Ht^i 

^ J: a 2r»¥»fc:itg?s * wit w»i88 , ii/t i #l t> mt&nm&m-c 

h h . *-7/P3-/l'8-£ft#l#te#±L<, ILt, * ft- ? ft ft 1 : 1 - ft 2 

0 : 1 , fU<li83 : 1-1)20 : 1 , ^ UlUfU<HK3 : 1 - ft 

1 0 : lcoaiifc-Cffl^ftS. 

itiRjw, sstfj, ft* . at, ^ti^mmmn^mmm 

-^i&t/fiibWS&ft^'ttiiS. Mffl£ffi^fc*£. *ft(iMffifflte® 
fflfJfS^MM^ft 1 0 fiM%-ft 2 0 li%«iT#4L 3 & . 
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T" , if a t < (4 m i s * % * m <n j- t m *) a a ft a & . tfeitti, * m , m^s 

R V it « p n p ffl it £ B t ^ ^ Jt ffl ft * & V $ t> it & ti o h . i ti £> # fe M (4 , 
f.d.s c.if(IV>-^ t LTft^titia. M^ffl^t t MT" £ & tt£Hi , 

#» ttT-^ h cvtfii & i n . Aiw^^aiita, f.d.s c.^;K2fHt 
auti>Hyy*3M vmmtf^tti. z tin 5 , 5 - -r y «; j x x ~j x a, * 

^iflIthiJ>>At?*S. R«t . F.D.S C.^iJ-yifHTttUS» 
fM4 , f^z-^^^yftflj^ift, -e tl it 4 - [4 - (N-Xf-^-p- 
X/«-^A^yy/k7^) j^^i-ZMft/y] - [1- ( N - X f ;!/ - N 

tf'jnSt^. ^ T « F.D.S C. »fe^JcO^^^I¥3iS.y^ix4^WJ£t 
h it ¥ ffi st (4 , Kirk-Othmer Encyclopedia of Chemical Technology, 131, 
5 ^ , 857-884H T 5. 4 - t # T' # . * CO 1*1 ® (4 # fig t £ 0 * BJ *D * * t ffl » A 
ft£>ill> fciOttS. 

5. <r^i^*i4. ISOli^^Ittl.: fc&< . S 1 f (i J; ^TiltftJ 
Ztil . if 4 Lv>Mt=£^T(4. #Prt^E)fffl^^ffliiJ«^3S»^fti4, #P 

w ^ Fif ffl it ffl to $ & it ffl & & ft o . i m m % - m 1 o a * % v> * o ^ % m m 

f« i& it ffl f& m a V ffl $ ft £ M & 1 0 0SM%fc-t4Ofc + #=3:M«0#Pl*jEJ3r 
fflb'b?;^tttl>^3. J: 0 if i L ^ !B « t is ^ T f4 , * # P ft if Fir ffl ^ 3? 

fflfjfs^MMi4 , ft utommmi&mmMmui&iB.tfi!fo<7)®o . 1 a*%-ft 

5SM%«M^ifffliiJffiMffljj!cft&#^. * L T * t iff i L ^ M « is ^ T 
(4. *^PP^lMFJtffl^SffliHS^fifflfiJcft(4. fi0.11I%-D2lI%«I 

n&mmMmi&m&tfLm. &.vtz&&m<?)£MLZ 1 o oii%[;t^t+^5 

*S6^fi, #PrtiiFiffl^itfflM^^icffl^ft^Mjt-r SJStW. i^i 
54*^1:61^, ^P ^]JiPiffl^i!ffliiJ«^Sfflfi£!fU«4 . ^ m m * JJ) * co * M 
BJ^^SffliHI^fifflfiic^ fc #Pl*l^FJffflbb ?y^l»t4 at^TH 
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Zti&. ft ft ffl l£ % 14 , a6^4MP«Slt*fc:J:-j-c-jRWtat^TV^SgJiW 

iz m t> & t * * 3 . 

a --^^ilCfeutfi, ^ItfflMMMMti, PftMffl. 
U y x m , □ 1*1 x T !✓ - m , S S3 SL # £4 ffl ^ ^ JW ^ <o T J) 0 3 § □ ft ii m ffl 

I LT , ^ it ^' il 8 1 : 1-820 : 1. i L < ii 8 3 : 1-820 : 1. * 
L-CfttSTSL<(±^3 : 1-filO : 1 CO M ft it T ffl 111, . P ft ffl £' t ? 
/KOpHili, 1U, 8 4-87. ■fLT#F£L<(±85-86.5T&& 0 
P H ffi # 8 4 * if CO P ft )5f ffl t" h ? ;H± , 1LT , PEtSLTllfiTft 0 
, P Hfg#87J;9*£&Pftfflt't?/Wi, ILt, ^ * P ft S 14 * 4 t S 

. IftI, »fi»L MM, KfffflL atfRfcffltf** ft * . fflL, <eti£>M 

f m ft if Hff ffl m m m m & m m d fc & ^ t w jb ? h & t ± iz * i a m m r 

7 «y IS ft 4 it m (4 . S £ fc X (4 tit jD> fc ?J< # tt "C -5 T ± < . * * fc 7 >y !M 

h 'J 7WU'Jf A, 7 7 It 7 y t - A > 7 y ft » - « , 7 -/ ft IE , 

7 «y ft SS H X X . 7 7ft|-XX, 7 7ftA'^A, 7/^O^^ltf^A 
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i^^S77*#4ft^ft«ii, 7 -y * -ft -s- m <r> m m e . & # « □ a ^ a? ffl 
Hifffl^JiffliHi^sfi^a^ft^^ i ?\ ffn<ii»o.oo is* 

%-tt0.lSM%, ^LTftt*Tit<JiftO.OO liI%-80.0 5 fi M 

tfflfr 68313*1.3 4. 8£«1fiftSlfc:R£3*iS ; t =5: < , tti<t ft & # r rf y 

(a) Jf^n — X, y 7' A- 3 — 7 ( r ^ 7- h n — X ) s ?y/-x 1 

#5n-7, 7/kn-7 . 7 7 n - 7 ( # $f ) . V A F- - 7 

. ism {z?v-xipt>mmztiiz7)]s? h-xt nva-xvm^m) . m 

ft to * ft ft? r y 7° y , a-yyn-yTili, ytFo^/^y, t^JV, 7 
f 1 1 y F , SV'/'Jf^'Jf y, ai^ft^Oi^fttfDld&mte, H US & V 

( b ) niifit 7^'jys, -tzty-h^ t7*'jyth'jnsxiit 

y^/t-y^Ae, y?7iy|tg, 3,4-ytFn-6-^f/Hl,2,3- 
*$r*Fj-T ; Jy-4-*y-2,2- i J**i'Y0)1-y U ? A £ , T7^-7A 
fiXli^/l'V'fAfi, 3,4-y'tFn-6->f/l'-l,2,3-t^ff7y 



y - 4 - * y - 2 , 2 - v * 3f iy K CO i) U *7 ( Acesulfame- K ) . 7 U -CO 

(c) L-rXA , *f/k-L-7i-;k7 5- >'^f;HXf/l' ( Aspartame 

) A V * ffl m ft m 3 , 4 9 2 , 1 3 1 t IB ft § ft W . L - a - 7 X ^ )V -f )V 
-N - (2,2,4,4-f F7/f/k-3-fi^-iH - D- 75-y75 F 
* ft ft ( Al i tame ) % L - 7 X ^° )V * )V - L - 7 x - ;P 7" U -fe U >" & Xf L - T X 
A;kf;k-L-2,5-y't HD7i-/K'J yy»^f /HXf /K L - 7 X 
?■ ^ - 2 , 5 - h H n - L - 7 x - 7 7 - v ; L - 7 * ^ ^ f - ^ - L - 

cDS^7f- Filflffl ; 

(d) *ao&*g ( * ? n-x ) <0ffi*fcSS*flc*>J:-3$:^«£#£'tS*i» 

ttim*Jj&>&8i§3*lfc*i8ttimSL Miti. Sucralose «l„ntatllt 



u^nnf^^^^ u - xx\± 7 u u 7* * * y If 7 7 V X7 u - xcomMik 
% ¥ co 7 u u r * * is mmmik ; £ is . 7 n n r * * v x 7 u - XRV 7 u u 7* 
? h v-xmmfocoMlzli, l - 7 n n - 1 ' -t + ^^x^o 
-x ; 4-?nn-4-r:t*a'-«-D-;y5?NK5/$'fl'-«-D-:7/i/ 
U77yyF, XH4-?nn-4-f«^'7nx?n-X; 4 - ? n 
n-4-T^ d f>'-«-D-7?'7^ M'7/y ;t - l- ?no-l-f«y- 
/S - D - 7 ll 7 V 7 7 J y H , X (i 4 , 1 ' - V 7 n n - 4 , 1 ' - ^ r * * ^ X/' 5 
nx?n-X ; l\6'-^'?nn-l\6'-> ; 'x^3 1 >'7?n-,X; 4 - ? 
nn-4-r^-^y-a - D - 7 ? b b 7 7 ;P - 1 , 6 - ^ ? o n - 1 ,6- 
yf^r^fy-^-D-y;^ F777xF\ Xli4 , 1 ', 6 ' - F U ^ no - 4 , 
1 ',6' - F'Jf*^y#7? h 7 ? n - 7 ; 4,6-y?nn-4,6-yft 
^y-a-D-#7ne5yy^-6-^on-6-ft^y-/3-D-7f 
n757yF, Xa4 1 6,6'-F l J?nn-4,6 1 6'-F 1 Jft^y^'7? 
FX7n-7 ; 6,r,6'-F l J?nn-6,r i 6'-F l Jft^y^?n-X 
; 4,6-y^OD-4,6-yf*^y-«-D-#7? h b 7 7 )V - 1 ,6 
-y7no-l,6-yft i fy-^-D-7ikn77yyF l Xli4,6,T 
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,6'-f f7^nn-4,6,l',6'-f F7ft^#5nx?l3-^ ; R 
V4,6,l',6'-fl'7?nD-4,6,r,6'-f h7fjf^y^?n-X*i 

( e ) thaumaoccous danielli ( Thaumatin I R V 1 1 ) & t" CO ^ ? ill 

- j& W fc . * S!r » co U" ft ffl 2: ffl ^ T . ffl * co □ ft if Fir ffl Sf ffl fj f§ i& M ffl ft 
fcfc^TMaii&lfiftWl^/l^igffi-fS. >Ico*i±. i§ ffi § Kh U" ft SFU & M 

htih^^mz^hx . □ ftUHffffl^jKffliufs^ira^ftcoK o .0025a 

JI%-»90fiJI%T#S-t4.-H-iftM«#^>f7"t'O^-C«*«jEW4Kffl(i 
ffl V» § *I £ tfZ° % I) Mtt If 1 ! ( flavoring agents, flavors, flavorants) fc L 

t (± . ^ ^ a 1* a 1 co a * jw co «t 0 & s * # fc & *n co a * #j a* # t tit . a -r * 

m co □ ft ^ m m m m & m » & ft co 9 a t . m wt> tit * ti % n co a w , avi 
** t # , tfz^cox o^^ita. m m co m m £ & m t # -r fc . 3 it * # ^ j§ fc tf 

iS. Mftfl^ffli^tiii, - JR W fc . P ft ^ g ffl #J fS ^ ® ft « ft co fi M co M 
X. fcf ft 0 . 0 5**%-»6**%«*TfflV^*l5. 

ftM0fffl^SffliiJffifflJSftfcfcv^T*ffl=5rS-f«. M i§ ?f fcfi . #P ftJi 

fjt ffl m ffl m © ^ m » fiS ft co %j 1 a * % t z* , sfit<(i;fto.o 5 a * % ~ » 

0 . 5il%«if)^xyi- ? x y b y a M , 'J y » - 'J y ffi, -f h 'J 
*%ejfc =fc H\ ?&JlW^^Mco*%Hj0^SffliiJiS?&lifflfi£ft 2 P ft^FJtffl 
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t't^A-fcfiftLT, EJfffflte*fflifl«tefifflJ£*&l£o<S£fc#-C#S. £ ft 

^lltli, PftJ^FJTffl^MMI5^irft)£fti4, & £ ffl #J & & £ ft JsJc ft £ □ ft 
MfflMfflMilMffiM^O.lSi%-m 0fii%i0MT"#^, PA 
^ FJt ffl t* t ? ^ £ ft fig ft <7) & ft £ i 00%fc-t6«9te + #3:*'C£tr. ilffi 

i m o . i s * % - m 2 m * % -<n * -e # * , □ ft ^ m m e b ? ^ * m & m <r> m s 
^ 1 0 0 % t -r h co t + % & m x tr . 

*%BJ5tt. P ft^FJrffly&jf fflM«^M)£ft £M^I> *£tM. %cd£o 

t^itii$fi^ #Mt j; sgt4MF xm ttcoWL&mWZ 

SL SWRti a &MM£**tJg^ir £ fcti T K W $ ft £ . &t, ft* 
ffl 10 »$&*«j£ft*£<0*S«Ei:M't4. & ^ "C , ft & ?g S ^ M 1 31 ~f 5 4 T" 
, £ CO jf ffi t + # 4 * X (4 x ? J - ;u , & t u (4 * fc x ? y - ;p t CO £ £ ft & £ 
L&^Jni £ . i^ffU^Iltl^ MffllHSMftM^ftM^ t 
LX Z<om%UzMt I . ft^«Prt^FJfffl^SMM©^^ftfiJc^(i, m^^Sft 

"C ffl ^ 4 * " y A' " i: ^ 5 ffl m (4 , ^&9^*^*&^tfEIfrXi4¥El#;?);7 
nO'USLT^S. y )V * co a n A F ft ^ J4 , * « ft flfl t * 4 ft T u 4 * £ 

*?£HJcoMffly^fiMJi, PftMM, yyxM, PftfflX7°^-M, & 
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tin lttTt\ ftgi? JW, »*ttBffl££«3tJn*>a£JiiSI£*tr£ HtH 

* f4 ffl y )V ft j£ ft t *> n T (4 , □ 1*1 1* t ? /Ki , - jft W fc(± , 

ft f4 ffl y ;H1 is ft 0 » l oii%-»90ii%«it#tj„ f'jifvy^J 
3 - 7ntl/y/iJ ^ U -fe U y , aV-tft^a^at. ft m ffl ^ 

;H& $i ft <o ® 1 8iI%-fi30lI%«lT", S HXiig^Ut LTI«t' 

y a - ;k t co ft ft x (4 * fc u -t ij ysy'# 'J 7n h D 1/ y / ij3-^t» £1 i§r 

ft & £ tf . 

* & m cd ft ® ffl y ^ h (4 , ^ i* x t± & & « # a x i± -tf 5 f - y « i -) £ y ^ ft ffl 

( * ft ffl ) * a it S . hFo^fi/if)Hr;H3-X, ^ f - /p -fe ;k o - X , / y 
-bUV, # ;P # * y jK u x f- y y , av-e^f-y^rif, &l>*^;fi£>£>iI-£ft<7)J: 
3 * y ;P ft SO * ffl n 5 £ t # T' § S . A L ^ y ;P ft JW (4 , tFnJfyif;K 

)vx3~xx-ht , y )V ft m (4 , ft ?4 ffl y ft $ ft <?) » o . 5 m. m % - w 5 * 4 % 
# t l < (4 j$ 0 . 5 a * % - & 2 a m % <n m t ffl ^ s <r t & ? # s . 

* ^ BJ? O ft ® ffl y ^ ft j£ ft (4 , ft m § ffl £ £ tf £ t T & 5 . S £ y ^ -c (4 
, 30^ K y U * & If/ X {4 T )V f] 0 A m T )V 5 7 y U y _ Mg # co # a # M ^ 
Jff4U\ fcV^3^«4. ^-^^Wf4i4, m®m?)l Ittltl^ ^^ft 

^c?)j@iif$ni£^J@iff**fl--fs*»io"Cfcs. ^ 3i ^ y >v x- {4 , k & ^ y ^ 
a x (4 # ;i/ y ^ a r ?k m ft « ft s % m % m ^ s ; t ^ x- # h » ^ ii ^ ft s # m (4 

, ftf4ffly^ft^ft^» 7 5 H%n> #* L < i&ffl 5 0 lt%n'«Itffl 

ft ® ffl y ;K4 , 9 x y K t 7 x > K + h U ^ a ^ ft n £ h it tz fc co <D i d % ft 
*«JSMfc*trii:^T#4. ft f4 ffl y ^ ft fi£ ft « » 0 . 1 S * % 

-1)3 11%, tfn<aj f io.2ii%-|!jiii%«itffli^;H s T'i 
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, ^xylfb^AI^ ft0.3fii%~ft9fiM%. tfH<li»0.6H 

mmm^mm&^^mmmy^mf&mco^o . i mm%-m i on%»itt 

* . *LTPfl^Brfflt*t:?/l/£fflj£!|if<Z)8M£l 0 0 % t f^C + jt^it* 
£tr. J: Off 4 L^JBUmi, Mffl^Mfttt. ^SffliJfS^gffl^ft & ft 

?4 m y ^ ffl be m <?> m o . i s * % - m 5 a * % <n * ? ^ » . m t, #f ^ l ^ n «t ? 
a. mmmy^m^mii . mmmmmmmm^mt:^ o . 1 s*%~ft 2 11% 

m fjt ffl t* t 9 jv z u m -t h z. t iz x o x m m § ti h . s & a # ft « , tsai^s 

l> ffl & i£ M ii . S6¥#&fcis^TJSI&<9fi-&K{I**tftf>-C\ ft £ 8 it «0 5H 

j± * co m n m it ft * t y ft #j * # fk $ * , & t * * & at t7 7i##fl:^ 

ft, U-BfcBy&i: <7) J; a &*MM£'J<7)*M£M L . & * Jg # ffl £ 3s Ju t 

, ftanaw^js.v^gffliijm^gfflBJcft^ i«ts - t o to < & . &tc 

^Sn a n4i^fS#;&y'@#c&ilI^ U . £E « » *> X t± *f 0 ^ * l> * 

* t ffl » A ft t . Ifn-iU't^Ki, ha-f, ie M . ? 7 4 - , 5 # - . 
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SL SI/i^?&fffli«I^IStStft 
£ 3 ft* ^£8 £ fr£ WS-t ft £ # ? & ft . 

SfltfrfcEft-tS atiot, «SJWfiJS!Bitf tfi»A^S - fc tfTS ft . 

* m o % & t (4 , v t" h - ^ -a t>' •? y - h - jv r ti t> co u & m <r> n % m r 
K a - >i co z o % m% $t ® & ^ miRz k i m mm i i$ ^ t h z i 
•en*, mmmttmizte, hn-f. mm. mmm. «im* 

* yf * , f- a - >f y H A & if co X o & ft W W 5r ft « # * i ft. ft . W * ?PJ i± . ffl 

K T # ft % ffl 10 ffi if ffl fi£ ft CO ft 9 9 . 9 8 £ ft % t V . if t I < it ft 9 9 . 9 
i. *0 if £ L < (± ft 9 911%J T'Oltl4tl)tl)6 -5 o 
hn-fll, □ « + t =Sr * T ft S t ft - fc & X El § ix fc A * « * ft E $ A & 9£ 

jd l fc m # r ft ft . hn-fti, ¥ m . a ft? , Aft&&vmaBv>& m t- ^ o 

* ft . fo-f«II(i, -jRWtro^JgJBi-tSrfcfe. a - H >f ;p H df + 
a - H )V Y * * y r ^ b n - f - i± , Iffl W=5c#gC i o t jmS^'S^t 

& 3" -f ft . ;»^SIflXli^7X«ll!i, -JR»ttt0.5%-»1.5% 

y'80.lli%-»5ii%«*&ttj. a- n v 7° £ # (i . -«Wt7^n 
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J: u . S * ffl , f ill, II * 14 , & "CIS 

sK >f ;P K * -v y r 4 Fo-fli, y;Pt'b-;K v n h - )V . it if # « ft a - 

y>-n-y7°ii, Roquette Corporation £ ± -3 T M it $ T ^ h TfT ffi H n a n T J> l> L 
ycasin.. Lonza, Inc. t i ^ T g @ £ ft T ^ £ TfT ffi S n°n T' & HystarT" fo 

h» Jftyf^ hn-f (i, El ft y n ■/ 7 jft ft co m 9 5 S * % i T V )V h* r- - 
;K »9.5 : 0.5-^7.5 : 2 . 5 <^ §ij 1^ V ^ t' r- - ^ fc 7 V ~ r- - ;k fc 0 

ig £ % . & V Jft 5 5 fi M % * T <r> 7K « ft 3 - y y n y r £ £ ts z b & T # t . 

#^H^f+yf^ h P-f-ti , iot, ( fire c 

ooker) , *sisa». at/*ja«JEisa!»i: «,nf ff *it ^*s&m o mm 

ti ( scraped-surface cookers) i*t(Iffl«43Siffit J: T"C»It*It 5 : 

t ifi till, 

lt§ aCi TC*ft*4>t. at, Eim^Mffl* Jn£Tft»ia£# 1 4 

* j£ (f 4 ; t £ it ts . ^tyf^ 1 6 5-c-i 7 o'cti-^riiits. st 



f t y f ■( * l 0 0 5 C - l 2 otitait^SL, M ffl . * ft 30 & t* e> 

i^iiistii, ^ * ft m m * an £ 1 2 5 °c - 1 3 2 ic t m. m l , istit 
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t^^F^t yf^ 1- o - ^ ^ ti ffl « & s b * t a * m , # fe m & v ffi ^ ^ jd 

Sfl & % - £ ?M ? h tz tb \iZ £ ^ t § ix h ft ® £ & it it . M ft co % M % # S: & # 5 

^ iz s -r i. b# m iz x o t & s § *i s . m w m \z \t , 4-1 0 # <r> m m m & it m 

K -T S X ii Br S « ?B * t j£ B L T t> i ^ . 0f S w ft » K fn « & V :* # § £ 

M "f" l> — W # S f± , H.A.Li eberman , Pharmaceutical Dosage Forms: Tablet 
s, Volume I (1980) , Marcel Dekker, Inc., New York, N.Y. P . 339-469 fc is 

m x & -ir tf <3 r , # s <r> m s o ii *r j± a * # t fi w t r * ^ a . 

s . z ti t> m s m it , - jr w t . *wfijS!ft«#s;95fi*%iT«*T»«** 

t' & * tr . 

Uli, 2o»±e, SP % ( 1 ) 3-yyn 7 7\ *itfy7y*ii^};' 
«J;5ilIfiyn77t ( 2 ) !7;k7'S y , -t* 7 f - v . *sllf^i»i 
5 Sffi^tt* >-A?{t, ^?L^ yA"7f« i 5 £*1@^IL^«lt^^ 

, Wilf, #Sj0.5~tt0.7g/cc^«BBO*JST^T l 5^ft. 

tfllM«li*y0 7 7Xli " $7yD77 (bob syrup) " (± . lfc«W 

ftttt7 7 7^«^± OSi^SJtL. Lift If . =5: 0 <» M. <n * * it r y 7° 
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MSh. % ti $> <r> m & ft =5r f tf> S =5r S fig # & * 14 0 * ff T T" $ an -f I, ; t x # & 

. 7 ^-*imffl«ffljat&t/^IStl3-tS-ftWiSr#»(±, B.W.Minifie, Chocola 
te, Cocoa and Confectionery :Science and Technology, 2nd edition, AVI Pu 
blishing Co., Inc., Westport, Conn. (1980), p . 424-425t- £ ^ ti ft § tl h 

M M £ M -f £ £ * II J4 >k » <o # HI! & £ tr . - ft « , 7 5 y ^ £ 

^ * < t i » 1 0 0 °C « £ {* t fK # T t «9> o < 0 i: $ JD f & . £*l£>J«#Ofi£ 

ft & & £ l st ft t j& ft s £ a * M t . * so i B t £ ft * s o °c * m co j& jg 

^»St§. * <?) m £ T A * ftl & Jn i X fc S * co £ £ ft & , JR 0 ft t a < 
5r01.oaS5r«affl?g«^i:j«JgLS<=3:4a"C5StaiJn«l§IBia-&'tft. 

Z t ifi X # h : 

( a ) 7f;HttFn^r-V-/MBHA) , /f /Htt Fn=f y MH 
y ( b h t ) N ^isi, r -x rj ;i/ f y s , rofi^^^y 
, h37in-;P4JJ, &tf*rt.6tf>fi£fttf),I:3$rfil#JW. f* # ffJ (4 . - jR W 
t , iIiSSI«felti%it\ ffiL<li80.05H%-l50.5li%« 

(b) ;^igsi(0fiin%it, IHKiiSO.o 51i%-»o.5i 

I-ilt h U ? A «0 J 3 £ « «r JW ; 

(c) ;«si««*&2 oii%iT, ifn<B»iii%-»i 5fi*% 



flc , * "9" y * y # A , 77h'7iA, SV't gfiffit/l-n-l© J; 5 

& & S ffl X (i it * M ; 

(d) z commmcom o .2MM%tx- . at i < am o . o 1 o . 

1 ii%»i«y^f;^"ij y n * -9" y <0 i 3 & M M ; 

( e ) ^ m a t/ a i « tr * »i so -R -jj * % ts s m e » # if iz a w x £ *n <n # m m 

co i. o =5: ft ffJ T" 25 5 . ^ y o - x s U - x , ( -f * -X h n - x ) 

, vyy-x, # ? 7 V - x , y )V9 ( y 7" n - x) , x 7 n - x ( $ «g 

b CO m & m ) , SB * W JD **I^fcf>7y, 3 - y i, p y 7" ffl ffi? % . yb 

H n # ;i/ a y , t^yy, xft't-/F, / u f - n, y f- y 1 5 & # ffi £ , II 
.'A v >i t" h-;t, . v >- - h-/K v^f- h-;t- (maltitol) . 

* « ft r y ? y * * % a * ft & «o £ £ % co «t a Sr « r a - ;p co i. 0 4 If * M 
£ , SiS^J^^60fi»%tT\ JfiL<li»2 0Ii%-»5 0Ii%«it 

« if- «y * U y ffi , 7 5 ylS, 3,4-y'bFo-6-^f;l'-l,2,3- 

jr d f+'-f-ry'y-4 - ^ y - 2,2 - y t * y H«tb u ? a *t , ry^-n 

iSXii^^y^AS, 3,4-yhFn-6-^f/k-l,2,3->rJftf7y 
y-4-^y-2,2-y'^^yK^*U7AJffl ( Acesul f ame-K ) , 7 U - CO Wt 

co m co -9- •/ in y y & tr <o j a * * S tt A x if * ffl t , iffillwfto.o o ism 

- s y h , yyf-;Koi3iiyf, tvyy*Stf>t y»i 5^ttiJ« 
»L AIa'_5, y-7-^y. *««rS§SMlft*I<o±5iJftift»I*, fMV'fix 

§ ; 

# m . ft&L\^m®~zfoh-mfc*?y*^ z ommm com 2 11% t ? . e 
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1 1 < «± m i m Ml % * m v> * t £ w ts - t # t # & . tfiMta, * n a n . ii 

SU± , F . D . & C.ftflai^I/-^ fc LtjUtflt^S. flT 3i CO ffi ffl ft § T" # 5 *f 
14 . if £ I < \t * m tt . & P (4 . -jRWt(4SiSM^*!j0.2 5 

lfiL<li80.0 5li%-fi0.2ll%«lT'#ftt^ ; 
( h ) ^j'lieitfy^A, 7 x a jv b y K & if £0 JBS M £ S M * t *i 

w l t , mit tz i s se s ffi ± -r s <r t # r § s . -irwc m so & . isi 

5ll%n\ jfiL<lifi0.0 5li%-fi0.2ii%^)itffl 
UKi # & ; 

( i ) T )V a - )V , 7"nb°l/>^ij3-;k # 'J x f 1/ y 7' U 3 - =5r t* « »T 
t # "C # s 

* 56 BJ E $ m m ffl (4 , ^cDiatLTHStSIt^tlS : -t 5r *> , 
( A ) m ft m £ , 64 0 , C-fi9 5 S C, jff 4 L < (4 4 0 °C - ft 7 0 °C & L 

( B ) U" B^'J * * t U £ L T M & O < 4 ; 

(D) U- IftflJ&ftfcif MffJ-teigffliiJfcj&ffifflJittti: ffl^;btf. *«CSr4 

^tlnt§ ; fit 

(E) MM, Mfe^J. ^TM.fK M*6 8L Mffl&tf SUP?)*?) J; 

a ^tfi»«SK^ , is ( d ) wi^atanu . iisiH< & . 

i # & HJ <7) jg & T # l> MfflM^MM(4 . t> 
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»i m t # s *& m m * y r 4 1± , « m m m so & o < i> w t ffl ^ & 4^ 11 1 ^ a % 

^ II £ J -5 T M M S ft S . ft&Wfr^m-Cli, t«LtS|-3-yyn 7 7 7 

n -y 7° 7* V > Y ft \t , 890 : 1 0 - ft 1 0 : 9 0 <7) S M it T f V V F $ ft 0) 
ffi t y P «y 7° fc j&» 4, If » -f 4 - t T # 5 . # W ~ ^ - y v P y T 7" !✓ y K ft £■ 
ft 1 2O°C&0iSS«iT"SDaLT7K*l^*L?gliM&*ES-frl>, 7 7 -y ^ 

i± , - jr w t= , -if 5 f- y , »r;^*y, * -tr A > co x o & * ¥L * y ? n . R 

7 7 -y ^ & * <r> m -v > r < et t *r L t in £ r , ft 6 5 °c - ft 1 2 0 °c a m 
v n * t & & * "C ft ^ts. 

«aM^bn-f-»JBa^i!ft*"C#4«M»JBW-jR»4#K(i, H.A.Lieber 
man and L . Lachman , Phar maceut i ca 1 Dosage Forms : Tablets Volume 1, Marcel 
Dekker, Inc., New York, N.Y. p. 289-466 £ JL ft i" <I t # T" # 5 . & i5 s ^(7) 

*f£^ti*itr. ^se^*«!)*^*%Bito^sffliijfs^^ffl^ft £ . it&v 
« w « «i n so & n a n * t m fn ts - # -c # 4 . ztitmte. mmcDmmz&mt 

■£ -f £ . S * # t i o T § ^ t Sfe S § ft h . SF i L ^ JB # T" (4 , JS Bt T' # i m 

CfiO.UI^-ljlOlIXWit, tl>'t«tHb'b^K -ft£h% 
M ¥ W t It § T" # 5 * ^ U ^ §■ ffl ft <7) g * £ 1 0 0 % H f S « £ + ^ 5r i T" 
tr. iDffiL^litli, S?X f # 4 ffifigftii , ^gfflfjm^^ll^ft S: SE 

T"# !> ^SfflMfS^JlfflfiJcfttOft 0 . Ili%-85I1%«1T^», ft^ff 
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-a21I%»itt*, ^UlEtlU'h?;^ISft«IIH 0 0% 
t{±, SKtl Ste^ffliHSMMftii. ^M«M^i?ffliHS^M)jSc 

ft £ ^ ^ e^j t 1 1 g T- # s * * y fc & a E ft -r h z t iz x -> x m m § ti & . * % m tz 
«£ & ffl =5r ^ a f± . % m jpj * if t ts ^ t ji a co ?m & # jd * §§ * s- -t- & ^ -c . m 

si ffl j£ ft j± . n m m ft if t js < a & ^ t u h -h m & m t > t § ^ t m m § *l & . 

*^MIHf ^M)£ft{i . fi-Oli^ttlftUfcl^ #M<7) 
£OJBJB?fi, f * & Hjj CO « ffl *ij 

lty#A(03yyXr^ 

^J: ^/S^^HfCSffU, <SltS. #A£»Ni, SMMI? 

LTltiiifJ-e-fcLTIl, f - ? ^ . 9 J*JVUJ* ( crown gum ) , - X ^ n 
(nispero) „ n y ^ (rosadinha) „ x /I/ h y , -N. y n ( per i 1 1 o ) , — 
ij - if >y 9 , h y * - ( tunu ) , v\ 5 * . ^7 ^-^/M , U f- - * 7° v ( 1 ech 
i-capsi) , y-^S' (sorva) , 7**9^4 ( gutta kay ) „ ^ ft (7) M a ft =Sc fc" 

<o X o % ffi ft Efe * o ft n # i ft h ±K ift^fcrcSSfifcu. ^JiScx^xbv 

- * Mi(f7'?yxy-xfi/y3^ij7-, # y >f y t* f- ^ y . A v n'&vv 

- A y r v y a sk y v - , ^yif^, f # W ffl t £ 

& . 

# A £ #| ii , t° y t* - ^ BE B£ a V ^ co U ft JD * ft m ft . ?K U t* n ^ r )V a - 
'JV-iiHStS, ^^^^*(i^2,0 0 0-^94,0 0 OT-^Dffl^ 



x r y y - . StfiKfa-^#Alft^< 6fcfttajSfl|tffcfflu6#i4 

*R**->ry#Affij£!ft<9»5Si%--tt94S*%, i L < ti ft 1 5 fi M 
%-»45iI%, ^jfiL<liSl5li%-S35ii%, f LtftUf 
H<Hft2 0 fi i % ~ ft 3 0li%«It#tf^tfe^>5. 
# A * 8!l ffl fig ft l± . x 7 X b -7 - * M JS # £ « ft § •£ I. <7) t ft ir tl ffl m & x 

t° * y X (4 £ - t° * y £0 sjf u v - co * 3 4 -f ;p e * y it fli ; yJ< * ft . ~ * ft X (4 
*° U v - ft 3 ft n y' y X (4 -e ft 6 co fe B t £ ft <o ± 3 4 £ tt n y y & V tf A co y f- 
;P , /'J-bn-;K X (4 ^ y * x >J h n, h - ^ x x r ^ & * tr £ t # T # & . * 

K n i? y X (4 ii A a y' y co ^ y * x u Fi^-;UXf)k 7 >y Foy^Xli*' 

^ , affl-WterM-ffcSfifc^'y F n y" y X (4 # A n y* y o ^ >J -fc n - /l' x x r A' 
, # U v - ft § ti tz *7 >y K n i? > X i4 ii A o y y co 7 y -tr n - )V x x r )V . $ )V 
J| o y y (7) ^ 'J -fe n - ;H X f /K 7 >y K a y y X i4 # A n 1/ y & V 3 % W t * 
« ft S ix *j ■■/ FnyyXli^nyy»/ytn- A iXf/K Stf^yFn 

y y x (4 # a n y y co us * eg t * * ft $ ft fc * f- a x x t a- . * ti $> to m & ft 5r 

if # ■£ 4 *l 6 . I7XF7-I«li, 7j'Ai||(0fi5li%-^7 511%, JJ 
SL<«4^ASMc0ft45fiM%-ft70fiM%fi0iTfflV^I»^t* i T#S o 

a s xfryyB^y^A, ^yty/^yrtf-h, ^ u -fe u jv v y f- y , 
;t,ft^ y ^ u -fe u k , ^u-feuy. h com^w* w x o ^^mmxnw^t 

^4iiLuf ^^f t-StfnyyXf yy-ttt^fUtftC^'Alll + t 

jd a & z k t T" # i> . y v 7 x . mm. % m r v ^ s£ v «, 7 x ■, ?\< m ft m ft m 
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;^^Hy77n> ^'jifvyy-zn, n^^yy-y?*. M IS H H H 

I V7?X«j;5^ii7 7^^ ; 1I77^X ( fatty waxes) ; 7 )V b ? y 
tyxf 71/ — b ; ti ; 7nt^y/'ja-;K f fi^I^t^t'^ii L 

U'H. ; ft 6 fis tt « £ 31 Jd M i4 , -Ill:, ^'Ai|o|j3 0li%it'O 

t* <7) *£ « a m m , tfLVtzttLinmamoniaimiitA,'?^? h jiu. ;^^4s 

nmiifttz k&~c* i . Mitf, f . d. & c.ftflHTa^ti^. a a , % 
*J & tMfc It fl. <a ffl & t: S £ r BHfc * * yS!/l«M^i^ i t s . 
7'f;Mtb Fn^yf;uy (BHT) , f f - /Hfc b H n * v 7 - V - ;P ( B H 

* # a ft & ft (i , mm, si m , «c ft jm , ?l ft m , v »/ ? x , s * ffl , m m 
m, mmm, mm, #feio, Kfti^iiM, (it- "ft f i , ii^M, -eti^so^^ 
ft * t* 6 $ h m x o s s? s n § w m i <o m m m % m m m & nr ts n t # t- # i> . 

i ifi t in m <r> ^ < o (4 , -ofli^BWKftitjlS. M i. (f , It^'Ag 
fig ft T (4 , * M , Mi(i\ V /l' b h - X (4 AS <0 «l 7 iV 3 - ^ X (4 * *i 6 « £ 
^ ft (4 , iM*MfcLTkMLf#l> 0 I»l it tc , H # * # A ft & ft T (4 , # If If * 

^Ailtfflia o ifi-T & t ±"C34^fc "T3iffl. MM, MMM, *fe 

z k ifi T- # s ffi o ti ffl w & as jd m <n m t «4 , u ^ y & if ? u -t u /i/ 1 y x f r 



V - V <r> X a & ?L ft ffl ; * * ^ -fe )V n - x . 7 ^ * - h . * 7 - i- > - 
yfytfj*, -fe' 7 f - y , h^if^yf^'A, n - # x }- t - y # A 

, St/^^^^fy^f /Hr^n-Xcoj; 5 =5: ffi O JR ft £ 'J fc ffl » £ i> it T X (4 Jji 34 
T" ffl n til. ig ft M ; v y A y m , 7y tyl, 151, 

cou^m^ j: a ^ifts ; Rt/mmmmmco A t d y -coTX'±.?m 
Ktz x 0 zytmrntfuttii . m^jst ra^ 6 0 a*% 

Ja T 0) * T" ffl Y^Z> Z t tfi T" ?? s . 
?-a->fy#A£fc^Tffl^4<ofc:Ji't4*Mffl ( * -v y -V . x * x r y r - 

) ti±. fii, -ft a. in, ht/i^-zk atf-en^ii-^ 

S*»fei!S?3*i4-H-lftffl ; ^Ur^xbn-x ; ?/^f^xh'jy ; 11^* 
y ^ a , * )V 9 , r B£ ft f- * y , v ym-j} fVi/^ k (?) $ )Vtff;±tiz, 
. tiiSii, «^'AMft«Ji|9 0Ii%tt»It, ffH<li#AIf£i 
^ 4 0fi*%-^7 0 fi * % CO * T . ct L < M 5 0S*%-^6 51 

I%«it, itfH<lifa-O^AIM«»5 5II%-^60Ii 

(a) yn-X, U ^ — X , /I/ 3 — X (f^r^hn - X ) s V y y — X s 

# 5 ? h — X , 7 /!✓ ? b - .X . X 9 n - X (#H) . v F- - X 

ft to * ft ft? r y r y , n-yyo 7 7Hii, ^tFo^/^y, t^jv, * 
f t'^ y F, SV/'Jf^'Jf y, a^-€-*i.fe<ofi^!Bf«io5:*Sf. —its. I/' 
£ « , ai/Miir/^b'F-;k v y - h - )V . v;kf * « ft r y 7° y 

# B ^ & V * ti t> co u it, m <n i 5 & £ 7 ;b 3 - ;b co i -3 £ ?K » tt lft JH ; 

( b ) ^Sfit7^jy(g, -t & *> . 1 7 ^ 'J y t f 'J 7 a s x li t •? ^ y 

y^/L-y^Aig. y^75ylS. 3,4-ytFn-6-^f/P-l,2,3- 
*Jftf7yy-4-^y-2,2-y^^yF0tF 'J </" A % , 7yt-7A 



*a X (± # )V v ^ , 3,4-y'bFn-6-^f;I^-l 7y 
y-4-^y-2,2-yt^yF«*'J^AE ( Acesulfame- K ) , 7 V - CO 

(c) L-TXA/l'f /l'-L-7i-;l'7 7- y^f ;HIf ^ ( Aspartame 

) $.v*mm 3 ,492,131 ^tieasfifc**, l - « -r^A-^f^ 

-N - (2,2,4,4-f F7^f^-3-fi^/H - D- T^-yrSK 
?R M ( Al i tame ) , L - 7XA*;pf Jk - L - 7 x-/^' 'J -fe 'J ySW'L - 71 
A'/kf/P-L-2,5-^'b Fn7i-/l'/ l J yyO^f/Hlf/K L - 7 X 
n;kf;k-2,5-/tFn-L-7i-*75-y ; L - 7 X ;\° ;p f - ;k - L - 
( l-^n^^y) 77-yf«i^L-7XA"Hy8ii5fl»«5;}:' 

( d ) Witr, Sucralose CDMtm&TftitotlX l^ft . al»&l ( X ? O-X 

; av 

( e ) thaumaoccous daniell i ( Thaumatin I & V II ) 5: ^ y^ ^ f If 

ft, £<9M(i, jH*K$ft ft i ot^lf^ „ #M?)*ti, SIffifi, ffl 

#^>fr<o-H-|*»It-ov^T<7)iEll*JI<o«fHJi, ^ II & ffi # If £ *s 
T Jl *D T * 0 . * % m co ± jg T ii & v> . Fir a so k ^ so If & 31 j£ t ft cr) iz m 

® t l ^ @ If S M tf * ffl (i , 0> *g ( x 9 n - x ) . a - y isu >y TRXS %tit> 

com&ntsx-bh . i^Mm^mmit. I7/^-/k a n u- * *l y^7f 

KSffl1fiftMt^ft^<7)?Mi^T*S>ft . ffU<B, 17*3 -/^'iEMfiSi 
^tffl^ftft, t^5<7)(i, <! ft t> tfMfJ: , JBiMVfcBrStf) U ;l" (?) -a- iJfc 

;H± , 7^b"f-;K ^y'Jf-ik v^f b-*. ?y-b-;K a V * ft 
»l*»*>6lS5»J:DIR3fL5. J; 1 ff H < li > V*b'h-;K X 14 V /I/ 
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h* h - )V b v y - h - )V b co & £ ft # ffl ^ £> ft £ . y ;k t* b - ;k « r M if if * t 
U . jfH<!i, APf ttMXliy^Tf Klfflf M ^ , 
iTStfAMftkrfltlx^ftS. 

h o <! ft * ft M (4 . # A ffl fig & <7) ft 6 S * % i T- CO M T" Jn x. 5 Z. b if ~C & £ 

11 fl # # a ft £ . if * L ^ M T' & £ - M + ? y (4 . ffi ft ft « ft A ft 2 fi i % 
it, if a l < (4 ft i a * % * iff « » t K o a a ft 5 & . tfeicn. & ft . ^ 
fc&tfftEM&fcaLfc^li&Afflfea&tfftfli***. -5 *> . ^ft^#feffl(4 

, f. d. s cjflavv-^tujnu'cui. flra^fflafcit&T&stfflii 

. ftMW&^fWIBfltete. F.D.S C. 7';k- 2 # t t 

ta^iiTMHyyaM K m f-\ if it t ft , * ft !4 5 , 5 - >f y V d x X V x >V 
7hy»«r^h'J^AST3b4. |B| « t . F.D.8 C . ? \) - V 1 # t L T » ft 5 
* flli , b'j7x-^^^y»fli*4fl, ^ ft i4 4 - [4 - (N-x^^-p 
-l;U-^A^yy;PT5y) y'7iHMfl/y] - [1- ( N - x + ^ - 
N-p-^;H->?^^yy;H -£-2,5-y?n-^3--9-y'xy-'f3y] cr, 

-+hy*)AtTfti. £ t ^ F.D.& c. m&Mco%£%mmRv ( %ft.t>cr)ttm 

-f l> ft ¥ M i4 , Kirk-Othmer Encyclopedia of Chemical Technology, fg 3 WL 
, 5%, 857-884 It'll) Z. i: ifX'% „ * <9 F*l § i4 # Rg fc i 0 * HJ5 M • * 1 « » 
Aft£>ft£ fc«)i:t4. 

# A ffl fig ft m H § C £ if f*Sit4 ?S BlCli, 3 3 + '/ 7 ii , ^ - A + >y 

7 ffi . * II , 7 - V % b" co X o £ m # W * * ft £ a ffi ft tt X {4 » ft tt ^ II ffi 
if 4 L < (4 ft 3 . 5ll%it»it#4t^. 

ft (4, + ^- ^y#AMft«ft0.lSM%-ftl Oii%«I<?)^ffflIf| 

AWift^ttfti.^^ i^fn^iK^uta, ft k w * a - >f y ^ a 
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$ ft «4 , fto . in%-fi2H?i;(?)i«i6f fflfflfij&iasft, t&'tw 

ft ^ £ * £ 1 0 0**%t-rswfc + 4J-:5r*Of-ji.->f y^'Aliintitl) 

^ 5 . 

a k ft ti . s s * t & $n o m * w & s » & # g x * m ^ x . ti ffl s<j £ f - * - a y 
a a a jsSc ft * t an * s ; t & x- §= s . * % hh t i & # s & ■ « . f- * - a v a 
^ m m # » t Jf a <jo *i ^ §g m a u m m m m z a ts <n x- . n # w £ & § ^ m m i± . 

3 IK # t (4 BJ 6 *» T ft 4 . 

ISli, ffl^S#AS#J^fflj£t;:MLT^i&L#l»#\ *> *» 4 i& * li . 3A JS 
# A S (4 , ft 6 0 °C - ft 1 2 0 °C c7) £ ft T\ * CO S M * it SI § € & «0 + # 

S9«l£#T*i#M£-£&#£>MLT, ^«7^yFftHlftL, M V t * « 

z<jtjs#att£miffrs ; t 4 . act, 

^§?ffl|iJf«^IrMft t y Y tS . #Affl|£ftMW^ft^# ^fiS i T* 

Iftfi^lltfintli, *MJ4. nf?LiJftMcoJHI£ ffiihLIoM^^ 
ftfl t fc« ?L IJJ ft fflia^0flilJS 1:51*1. £*<7)?SMEMMT''S> T 

( a ) ( I . a ) ( a ) t^tfyi, S^WfcffrgT&it/HfyBi^lS, 
a^'^^^^^^ft^^^l»P^^jSiR§^l.e;l,<-h; 

( b ) ISMitffl ; SIX 
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( c ) mmAx/^mmmmmco^^^Th -> x . mm nam 
( i . b ) ( a ) t jv t y m . m ¥ m t ft m- x ^ h t° ^ f y @§ ^ & s 

( b ) ?LSK 8¥«(cft§"C&4?LBioS, fttf^ft f> ^ 

( c ) tt»stf*ttftrajiffi8£>&£!fcr2&oT. mm mm 

( I . c ) ( a ) UMitS'J ; fttf 

( b ) MftMMimi^^ft-CS, o T - MUM 

^i(BjfijR«*aavi«a»ft«jfiwiiiat^sf ^ffiflSK-c* sim ; 

( i . d ) ( a ) ?l it . as^wtss-c&ftaKwfi, ai/^fi^ 

( b ) is ±91 ; at; 

( c ) ttftaV^tt*UBJ»»^)fi^*Tfc o T , MM 
^iMJfiJB«*aaVW?L»»iMJfiwiliat*S41iKKT*4a^ift ; 

(B) I?WtilF«tM*t!J + 

^tn&^fflBMj&fttftst^ftT^s. 

aS¥«fcif£T&4*+U*ti, S M §§ ft , M J5f ffl t' t ? jv ^ SV'Si T" # I) 
gij c7) ft # W % f§ & [z a u X « , * n (i , i?LlftM«tlI^ijtLA^S 

JStJ-Jt : 

( a ) ( i . a ) ( a ) ifjih'ym. «^WtS»T#Sif;H^y|8«fi, 
ft V * ft £ ft j&» ^ % 5 M *» 6 M tR £ ft h t ;P ^ - h ; 

( b ) KM±M ; fttf 

( c ) iftsy'^iftiBicos^iti) -9 t . mrnrnm 
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( i . b ) (a)t/i/h*y|8,as^WtS§TSSt;;Ph*y|8«fi, 

a * ft <o & & ft a* & * £ m & t> m r s ti h t° ^ ^ - h ; 

( b ) as, m ¥ w t it g T- § i> f l m <o m . M^ti^n 
u & ft % h m & *> m s? s ft s 5 ? r - h ; a t>' 

( c ) mm&V7pfkmmMMcD&£y»T$> -> x . isiim 
a* a is n is fi a v >ff ?l m ft « jb <o m a t & s & 11 is a t $> h m i§r ft ; 
( 1 . c ) ( a ) mitm±m ■, &v 

(b) f&m&tf^mmmmmcry&^mx-h^x . iiiim 

( I - D ) ( a ) |L I* , *¥«(C|f£"C&S?L»afi, Stfffl^ 

i H t £ ft 3&» t & § m &!> m m s *i s 5 ? -f - h ; 

( b ) uMitaij ; at/ 

( c ) ftWaV^ttWJUJKfHtfDM^^Tfc o T , MM 

^'ffl^^oiSfMa^ps?L»ftW)ia^[flimt^^^iMfl&asT-$> a^ft ; 

ffi fi£ ft ( I . A - D ) Jfifttill: 

( b ) s^wtftSTS * 'J -v sis ; 

( c ) is ( a ) <n j& « ffl mm m m e j£ ft t . is ( b > a> <z> « ^ w t 

fFSTS U+'J^rfcSil^Lt, ^ijfflEl8IMft&^ < Jig 

£*>ajBtf>£ft*SILT, «t*3rM£3lfflL£„ Ztit>Xffil,zi5ft&M*ft 
Stt, K ffi co Ig Sr =fc 0 ftfttzftW* #Bgfc J O*0Hffl«t:ft^Aii 

*Jil^lf*cOiEH^K5g-ri.itS:ElltTV^V^^T£0||MM^j:^T.* 
f&MM ( I . A-D ) fiOHttW 
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ttft 1 

fl&i&Mlfe^f-y'tM h ^ILtSC iil t J; o T * £ § ix 5 3S B§ it * 
*«K;K;It^ititSLtuS„ i^ttftwlSStt. S l - 4 « lil T ^ 
m t ft ffl 1 - 2 6 T- ■ U BJ -f S . 

5 f-/lM hatf*««Ufi£JHv>? , £ fi IB AS t £ (t 5 3S 

2 9 0 - 3 2 0 nm««I«|fH(UV-B) . Xl«lttt^l 1 2 ~ 0 - 
f b5f*>''f^-7t/P#-/l'-l 3-7-bf-b (TPA) t^LtSLfc 

a , mm it a< mi m git, t ^ t* > m -t h u ? a & a * & % s -e as .1 l t . m 

Ht*L»fc£&*5f-yiM h _k&;/- h (epithelial sheets) H 'J 7 
n3*f 4 /yfcj|JLfc)IU*MCDBl 5 3 if Jft tf t ±M JB $ * ^ . m M Z 5 

y * ? 3 7 °c?mnitz a try* j *ta hit 

tlll^c 0 3 x 1 0 5 fflOiHME-T 6 0m m if til t , * W ±g * % 

£ * J* - B K ( 1 OOmJ/cmM «lM.E.D«it|t^, X (± 1 OOn 
g / m 1 fflTPAtftILt, 

U 9 3 7 MM(i. 1 0 ^flSigJflLjf R P M I ® f& T" if M t t§ 

* ffl IS ^ T* ft S . MJfi^mSMSfcO 1 x 1 0 6 i^Bx^uilfIt6 0 m 

m^mm^t 5 %z_wntmm~e 3 7 -ctss Lfc . 

ffi tt M t * H & * * j» t fc . MIL fc e^tyith^A $ yScoiSJffi «± 
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1 m M , 1 0 m M , 5 0 m 1 0 0 m M , SI/ 2 0 0 m M tfc t /c „ MI L t 

i l m m m co m m it . 1.0%. 0.1%. si/0.0 5%tf>^:„ iit/;7x 
a jv t* y m m m co m jk (4 , 1.0%. 0.1%. 0.05%, atfo.o25%tfc 

ofc.MSLfct^S^EjgiKwiiSJi. iu, iou, 50U, Stf 1 oou 

T ft -i ft . SHIS 1 . 0 N*lftt N U ^Allt P H 7 . 4 tl» L , St 
Hi S r 3 L ft . |?H-BXHTPA [lOOng/ml ] £ ffl £ « *f fi ffi 

. ii-tjj^^s^iK^^^xjiice^it^^ffl^^^^^ an is t an * ft . t*t?^# 

#ifi<98tt*tf> 1 % XiL _b & « ^ LSr^ i X h -/ ^MSrMLft 0 

* ?l » ft o is & * ? f - y -9- -f h s. # u 9 3 7 # m m m \z ± s *o as ft ^ m m it * 

y?nn7i^H!Oy7tf-h (DCFH-DA, Molecular 
Probes, Eugene, Ore.) fcffiV^TMSLfc. DCFH-DAli, ^ ^ £ jffl M * t 
ffi»L,*i^fftt^ff3ettR*#DCFH^i:Jn*^)»3#i.TiHIJfitfit»ffl3 
ft& J; a fc&SMtt^f^tttt^ft-Cft & . fflBB fit saint* t 

, D C F H(iKfc3ftTftS3Kttfl:-&ftD C F b %t . tfe t . ffl IB ft 0) g 3£ 3$ JS 

m%mm<7)m&iT7j-;yj h &v u 9 3 7 mm^mmm ( t§ * m a ft 9 1 x 

1 0 6 ) 3 7 °C T" 5 u M <7) D C F H - D A t * t if f L „ & M it * S O * * 
£ Coulter Profile # ffi 7 D - h * h"J-*fflHTffl£U. Sfefiftr 
- ? CD - & & *T it & m ft JR ft $ ft ft . # # *r O H T , 1 0,0 0 0 -2 0,0 

0 0 comcWMtfWmZ ft ft . gI(:ouT©f?W770^>H±IBtT^ 

ft„ IftMM (forward angle light scatter) R Xf 8t * 8 fe ® 3£ (Integra 
ted green fluorescence) CO £ ft ffi ft (4 . SttT 2 * if T ft o ft . # ft tf £ 3 @ 
MCDi£lMSft9CDgHfc$ftftDCFCD7xAr-^^ (fmo 

1 , 10- 15 t/H T" fl J| L ft . ^ ft (4 . ft * § ft ft SI ft ft £ & ft * * crj B fg f§ 
lt*i. * ft . H*W27-52tfeJt4tt«atJf^tt»«Jlil!f»-Cli. I! 3£ 
881 £ Si * ffl ^ T 1 HUB S ft 0 co D C FUt £ M L ft . 
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il ELt, IB IS « * * (4 , M ^ 3 ^ ft T n b y" ^ A £ M £ H§ ^ fc £ <£ 

X ffl £ t . i^M£©JKL£MMMf4. t#LT^SJ:tifti>ofc 
.. IB US ^ # * (± , a *j ft T n b y *7 A £ #f & L fc W fl& o % t I x m I fc . HI 
(4 . Sftii»JtlLTH=SfH (IliK *f!E ) . e^b'yltf'Jn ( H 

ft w 2 ) , r 3 iv t" y i§ ( m m m 3 > . a » ( n « w 4 ) . a # t * s y e ( 

£ . I2(i, IftK±I^i^^f^^^ttMLTM^IU;fi«U9 37 
iIII«4#f£i/7 7tSUi)«tl)5. SL<li> U 9 3 7 IIH 
BUtfifriLfflfciiLTufcn (I1M6 , #5H) , rxajvh'ymt 

?l as ( m m m i ) . r^a^t^stt'^s^E (simsi . f^tyitb 

'J7At7xa/kt'yl ( H M 9 ) . b";H">lt N y 7A t fLl (liMl 
0 ) , t^tVKth'JfAfclf^SVE ( H * W 1 1 ) . ILltt'^yE ( 

siM i 2 ) , atff/K'yitb^A, r x a iv h* y at a # ?l » ( m m m i 

lli 1 ^ 7X3^t'yl(:[i, 0.2 5%(J{:'Ol^IlT'\ flliaCS 

l t $b m m & h h z. t # * s . 12^^ r x n ^ b* > at co ib as m # i o m m 
wf/H'yitf'jvASiitSitiyt^tMSLtittf^^^ III 
V 0 2 (4 , r ^ 3 ^ b y is X M II L t Z <D IB da <r> 4 # * 1 5 % - 2 0 % Ay b 
;u b" y |g b u *? A tf> ^ Sd X 9 5 % - 9 8 % 4 f M I tz Z. k & L T ^ I . ?L 

e;i/b*v»-t h u vj>zm«%m&"cm& ix , mmmmib 
m&yyi-y^Jh&tf^mmMit.ikcDmmii-^bh. 2 o o m m . 1 o o 

m M , 5 0 m M , 1 0 m M , 1 mM«t/l/h*y|t f ij -) A©#ftTt\ (a) 
I^I-BWIM.E.DII, R Tf ( b ) 100ng/ml^l2-O--fb7 
f*y^^7t;^-;k-13-7bf-F ( T P A ) ClUy 

n & ib is * y m s ib is t j 5 ii n ft * m & £ * m & § -a- $ <r> \z m m & t ^ b y 
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mi- h V V ^nrnmii 1 0mMt'«;!:j5 J *^-5fc. 5 OmMSI/filJ: U 
CO t° ;p h" y S I- U *7 A CO ft JS f± , SKt7f/t^ FaVmaiWJfiWiRSrtW 
L T II M tt T' £> ~? £ „ 

t° t'yi - ? / ^y^A, t^t'yfi^rt-y^A^ t° t* y ft m IS , 7X3* 
t'/'l, a», »tft;HrylthiJ^At, 7 x a n, h" y It 

, ¥ L IK , &tft'?5yEfccoffl^;b-t!:&l£iiLT. !i £ #H JJS & * S SB M tz J 

iil T CO IS H & JS £ If Si L tz . 

(a) e/kb'yltb'JndOmM] ; 

(b) MI[10mM) ; 

(c) ?/^n8ClOmM] ; 
( d ) ij )V y *? A & C 1 0 m M ] ; 

( e ) tjUJVlthiJ^i [ 1 OmM) ai/7Xa;H'yI ( 0.0 2 5 % 

: ; 

( f ) t° ;P t' y ffi t b 'J f? A C 1 0 m M ] A If ¥ L m C 0 . 0 5 % ] ; 

(g) t° * t' y l£t b 'J ^ A ClOmM] , ?L1(0.0 5%] , M7^3 
^h>| ( 0.0 2 5 %) ; 

( h ) ?L H C 1 . 0 % . O.lXStfO.05%) ; 

( i ) 7X3/kh'yl (1.0%, 0.1%. 0.05%, SI/ 0.0 2 5 %) ; 

(j) t'^yE (1U, 10U, 50U, SV100U) ; & V 

( k ) t't^/HlSSS. 

^ A . & # * y ^ A ^ co ^ £ * m & S (2 £ o £ 0 t";H;>l«I in sy'*/p 
y^Afit^7f7t^ b co iMfc £ M L £ . Ill, ft co ft f| t* ti ^ h U ? A 

0.0 5%t'«:H ! »i")fy 7xa;R'yl«lIHiy o . 0 2 5 % T* 
f)^^**^^. £ft6fc£ft^;R;fr<z>J:9Sn M * co T co 
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m m iz n i x ffl m m e # ft & z t & ft & •? a . t*?$yE«o*a*s«:, sou 

X ft !> ; k # ft *» o . 
0 3 (4 , B M it M £ » L T ^ & u ( £ Ms W 1 4 , MM) . b U 

? a ( ntkffi is), nn/kb'yi ( hm i 6 > . am ( mmm ni , s 

If't'^yE (SftMl 8) B§ L £ ft CO U 9 3 7 m ft ffl IE t X o x m £ § ft fc 
jfi IS it ?K » ^ K )V Sr # 7" 9 7 X m L ft i> <D T' ft 5 . h° iH'ylt h U >7 A & IX 
t?^EIi, Mffliiti £i&eft*^£££irSfc8t4>3-£fc. 

?L M ( SI % M 2 0 ) , T y r? ;i/ t* > I i t' ^ i y E (S1M2 1) . t° )V t* y H 
^hU^AfcTX3^fyB(Hftffli22) - h".)H;'ylthy^At?LSI (1 
1«23) , t/kh'ylth'Jnth'^yE ( H m m 2 4 ) , ?Lltb"^S 

y e ( £ tfc w 2 5 ) , ay'f/n'yith^A, r^/n'yi, a v % m ( 

SJIM2 6) IClLfcftC U937*«ffl|fifc±oT££3;h.fcJi»'ft:**tf> 
¥L IS (0.05%)Slf't7?yE ( 5 0 U ) CD ffl » £ *> ■£ 

bTftS. i ft t ffl IS ti if M L T , fflB&^Mt Ltefc 2> MMMWK&Jf 

i^int^^-yc. mmam^co&±.3x^mixnmiti 

f^SJBStS. r- 7 f - y -9" >f h O ft it (4 , *g it * £ ft £ X? )V is*7 A , 7/1 
y ^ a . aiMffiojcfloy^/l^l^-ClflSff^ftS,, *ft^ffiit^§f Itfc 
(tl>fflia«i.5V^t^#*X(4t' 5 *^L^Jg^^^EtT^| ) a^y-ftt 

tsns. n m l % < % k xi±t% fcw-m L z ^ & y i- j *r j h i± . m 
^xmmztitz : 



l o m m b )V b y m ± h U $ A : ffl « L ^ 9 L £ Jf ^ M $ ft . ffl HB « * 
0.0 2 5 %7^3^b'yjjj : $1 M i4 , 7 X 3 ^ b* y $ lz ft •? h ffl M # JE g 
0.02 5 % T X r? ^ b' y @g R tX 1 QmMU^t'yltb^A : lfi«Loi> 

o l & i4 ii t ^ fc' n ft s ft -r . mmi±. e ^ t' y Eg t- 1- u ^ a tg a t & tt & 

0 . 0 5 % f L |g : ffl (4 . i^y-ft t T & IX ¥ ffl £ » S ffl M t LTHWCSg 

o.o 5 % ?l gg a tx i o m m b ;t, b y m -r h u ^ a : « jg (4 , m & y - v it m & 

5 0 U b' g § y E : i«IJB(i,«Ri«ifitti(t4aiififc^tJ:atl.ife. 

5 0 U b- 9 5 y E 1 If 1 OmMb'^b'ylth'J^A : ffl flg (4 , ZftRiMl* 

*(0*tt*-Bfc2 4l$|S|liLfc*fjEi&«(COU"CK»3*lfc : 

1 omMf/i-f yith U a : ffl m a . *r m m m t is it & $1 la 4 0 1> as < m m 

Ltz . 

0 .0 2 5 %t xa iv\L yw : ^^m - b ytizm^iiz \^s^Mmmmcommm 
«4 0 < 7 xa ywizmmmmg uftttft#i u^t. 

0 ■ 0 5 % ¥L @g : M(4, S^y-F^flSU M - B ft £ *§ £ ft T M & ^ 
*f b§ tg ffl £ It 5 ffl US 4 "3 JjISttt'fcot. 

5 0 U b- ^ 5 y E : ffl AM ti » {4 HP ffl £ ft fc # , ffl IB (4 . *^*-B3tfciISti.T 

^ & ^ *r Bg ±g it t ts it s ffl m t m 1 4 o [z m. x. tz . 

5QUt'^yE$y'l OmMb/|/b"y|th U ^ A : ffl U (4 , StfHg £ ffl £ (t 

6 ffl sa t n m t 1. * , & ^ « - b * 1 1 l t ^ & ^ *t « ffl t tt s ffl ja 4 0 *> 
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u 9 3 7 m s ih is m iz a ft h & m ¥ e^j m it « . *r as t§ * . a v i o o s >jya 

& ft co -ft £ % a V ft £ ft e> ffl » h it (4 , u 9 3 7MM£J;-?TS4£fi 
l> ii It it * 3S <7) K )V £ * E m ffl L £ 

1 0 m M R If 5 0 m M CO t° )V t' y BS 1r h U *7 A ; 
5 OUSt^l 0 OUWt'^yE ; a ZX 
0.0 5%«ILlSU'50Ui?)t'i'SyE 

i&iiMa(i.A-D)«siffl 

«ft 2 

; « m m a , is ft si is & t m ft n m m t co m at ft £ * -t & & * l * a 

. ^^fl<D!£H<i, HT«H5-7atfS*« 2 7 - 5 2lCSHTSt. 

w?Lijfton^^7f-y^-Y h&vu 9 3 7#s*Hia, a^e/R'ysth'j 

*7 A , ¥L » , 7X3/R"yl, l^'t'?SyE»II^ ± IB L £ H M 1 - 2 

6 co x d cLtisu. m\>mmcom&<m- ; b%.vu 9 3 7 mm 

ti4iWJfil*jJiHft****fc,±iE^J:-3tLT8i £ L fc . 
II SI 0 . 1 % It £ ifi t ig 5 ^ t t i -5 T t§ * IB IS t m M t 5 ft t , II HI 

^mmzfitzmmmco&atmzmwitz* 3 7 °ccomm&miz&^T . am 
ii fn T" h -o tz , mm^m^m-BxiiTP Amm^mtm^^ m ib ^ n n *i ^ 
ft & a is « ±g * t Jn * ^ . 

SI ffi M 1 - 2 6 T M m l tz X o L T . * « =5: ffi it R6 it S'J . a V ft ft II IS it t 

^ is ft si ffi s t co & ^ ft [ ii ii o . i % . 0.5%. a v i . o % ] Htsatf 
a # & ii ia * , (a)st^»-B^)iM.E.D*Matf(b) 12-0-f f 

~? ~f ij J -i )V y )V 7$ — )V — 1 3 - 7tf - h 1 0 0 ng/ml £ « L . 

i5(i, laftiiffiitfc ^MftiiffiKt ^M^ftSr^-ri-ar/'^ l^tvk iiftro 
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£3*ifciiS'ffc#*tf>I'^A'£, g ^ 7 7 T' IS a L fc fc T" 35 h . S L < (i , U 
9 3 7#&iMJiafci-3T££3flfc»»fc#*<0V^/l<*, Sgil&tLtM=i 
^ILitfc tf* 5 > E CM Ul Liz (HJSM2 7 ) &VHffiBt * ttS ILK t b" 

tlLltMUlLt (1IM2 9) sy'lgiiJttsrxa/n'yiiiLl 
tMLTlLt (1IM3 0 ) , iffilJ?L^t>7X3^t'yltt'^yE 
tSLTlLfc 1 ) RtS mm®* t & T x a )i f y M t t* * 3 yE 

CMLTlLfc (lli3 2) gt. MMfc i l>Mft*«M 

tt^SyEBSAIi, II ffi IS W # ft T T" ti ± L c, 

ft (0.5%) OfffcTfctittS, f L IS (0.05%) U'^yE (50E) t 
I6li, ttftliffiSi:^tt*IJIiiSrKi:«a^i|*I*^r-t4aV*L=5rVK St * & 
Bft**«0I/^/^, i^57TIBaLfcfc«T*i. !¥ L < (± , m & *r 5 f- 7 

im h t J: -» t * 4 $ *i fc s st ft a< m <n )y ^ )v * . m m st \z *> is ft m ± m iz t m 

Z^fr^fz < £ * W 3 3 , K ) a VII IS St t (i IS L >t # it ft Efr it SI t (4 $ $ £ 
b>~?tz (SSM3 4) , II M Bt S- * t T n =5: ^ b° )V b y B b U ? A t if L fc ( 

SIM3 5) & v ii ffi st & w -r s e iv t* y it 7- f- u * a t n l t « t tz (mmm 

3 6) , II m Bt & fl" L & ^ 7 ^ ^ )V t* y St (C *t L f « L tz (SSM3 7 ) & II 
Hi8£tt5r^3;l.t>8KMLTiLfc (SIM3 8 ) . II ffi it £ * L 5r ^ 
fLitfcM Ul Lfc (HffiM39)&VIIffiit^*t-|>fLittWtTSt/i (H 
IM4 0 ) . S. Xf II 15 St £ W L & u b * 5 y E t M L X m L tz ( H M 4 1 ) R 
VJIM i h b * 5 y E fc*f L T IS L fc (S1H4 2) ftlc, j|g)£ L . & 

t'^syEwi^fi, ii!SKw#4TT*±tfc. n^y-^^y-tf^b^iSitft 
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t <D M & k m & & to -fr t ;P h" y m 1- h U ^ A , & tf g W II J» |g t * IS ft II IS 
I7(i, tt«iiE6Si:^tt*IJIiJBfKi:«a^!|lit*i-SaV*t^VK KM 

t s £ s ti tz m m it Ai m <r> v< &> & , n r y ? ? is m. t a %> co ? h t . pl<b 

MihffJfc t $ § ( «^4 3 . MM) RVmttMlzlimitiffWatffi 

± M fc: (i « 3 =5: o fc (11M4 4 ) . iil&tLtu^ne^h'yltb U 

a t r x n n, t* y t « l (itt«4 5) sy'iii^#t^f;R"yitb 

'J^AtT^^^b'yltSLTlL^ ( UttflU 6 ) , L&l^ 

t>St by^AfcaitSLTlLft ( £Jfcfll4 8 ) , Jf L&V^ t° 

f^AU'^>E(:SUiLfc ( Htfcffl 4 9 ) &tf HffiKfc* 

titjufyitMJ^Atif^syEtsuiu (SSM50) . r vm 

liHLii'>rxa/K"y|th^ = yEtSLt|U: ( £ M M 5 1 ) Rtf 
ilSI&StS7^3;H'yl!:h^SyEt^LTlLt (11^15 2 ) ft t 
, SSLfc. SS^7f htifta»fl:***±*jS^5-fr4, St it ffi ± 

mcoi-KT «ofi»£ to -fr CO mint, HiffiKtf)#ftT'Cia* Ltz . 

£ -fr (i , **i^;fr«&ftllg)t6»fc^ftftj|&)ft»fcWS£ft<0.5%) t ffi * £ 
tiR'ylth^Att^iyE, t ;p t* v fg -f b U V A t ¥L M . R 

V b" y 5 y E T" * o . 



(75) 



1 0-5 094 5 1 



si l „ aft«fiHfay>^Tfftttaj»jasLfc«»s*MCDB i 53m 

*ttil§tt„ M (4 , liSt^l3xio 5 ft\ fg * M * » « L 

fc . * A- * - B ( 1 0 0 m J / cm 2 ) X (i T P A 1 OOng/ml T ® M -ft m 

, DCFH-DA. ■ffcfc-fcilllllBtf'fcMfcffiifcL. JD * 4> ft? § ft T # S tt 1$ $ 
ftCiStSttft'&ft^fflnT, tJJ SLt, SO US ft £ H ft 7K « <7) # ft T T" . DC 
FHIi»fc3*iTffi*<0ff3fcttfl:-&ftDCFfc:i5:5. LfciMt, ID JSS §! ft 8 S 

•ct-^-ts:^?!*. $ s it * » ih sa « tt -c h co t . ffi uk iv <?) m 
n<k*m&£.&. m m 4 # * iz t o -c « a * l ^ . 
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3SJH 
2 



1 250 250 0 

2- MS 250 230 -20 
(0.5%) 

3- hf^tr>»^h'J^A 250 490 +240 
(1 OmM) 

4- t'^=>E 250 400 +150 
(5 0#&) 

250 430 +180 

VEROfJSKK 250 200 -50 

7- fcf;U^- h&tftf* 5 >E 250 290 +40 

8- fcf;i"<- hRCFfcf^S >E 250 120 -130 

mm ltt* mKzmmmzKbx^Zo 



t-<Tc7)itKi±.5iSft7K«^2507xAb/^3a**it^Mff3fcWLT 

if m l fc . je o ft i± , ** a? t Jt ^ t s *j « s it a; * * & * £ l fc 1 1 z m i . n 

A if T I) 4 . 

iiffi»(-2o)avh*^ 

+ 3 4 0lif 11 t fc 



$ y E ( + 150)S^K;K-b ( + 240) 
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- i 3 o itmm^mm^m^mm^^^x'h h 

5 o oji^arLfcas^^msfws&ft^giufcu-cfc* c « st # ffl > 

b ;K - h A if J| ffi H ( + 180) St/b'^yE ( + l 50) 
+ 3 3 0 \±^M LfcHjfciJ-J&SI'Cfc* 

- 1 3 0 ^ lijffi ?6 M M ^ §1 lit ^ M T & !> 

4 6 0l±^fflLfc»*!&»6HR<93&*£g[^:fciirfc£ ( ffl * ft ffl ) 

b* * s y e & # m m m (-50) stft/K-h ( + 240) 

+ 1 9 0l±flLfcH«*iItl>^ 

- 1 3 0 (4 liJfgMMft !> 

3 2 0 fi^ffl LfcS&ft*»6SBf«S&ft*9[^fcHTfc4 CfflS^ffl ) 

e/K-hsvt^syE ( + 40) a tx |g j» s (-20) 
+ 2 oii^MLfcHjitfl-s&liTfei, 

-1 30l±|(|«&*fiJSft<3S&|R£>S&ft"CaS 

1 5 0 i±^aiLfc»ft*>6siif<oa»ftt5[v^fciiTfc« (ffls^ffl ) 

iv#f^n 1 ( 1 .a~d > (ofemmmmfemm&mnmmm 
mm 3 

Z cd n ft <4 , Itfflft&tfl *f-f&, * % W <n \h W. ffl M f« ^ M fife 

% to m m & ffi tg * <n tt m * * 1 x . i m it ^ m « . iima-dcsl 

T £ 4 . 

m a iz^m i tzM&m it ^ & mmm d com m^mmM z mm i ^ . 
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A 


B 


C 


D 














- 


2% 


_ 


_ 












t ^ ^ > E 




1 % 






HI! 


_ 


2% 






L YCD 


2 0 0 0 U* 


2 4 0 0U 


2 2 0 0U 






3%* 


3% 


3% 








6 4% 


66.5 % 


68% 


IS* 


1 0 0% 


22. 53% 


25. 03% 


26.8% 






5% 


5% 


5% 


*Lft?H 


T* 


0.2% 


0.2% 


0.2% 



#J ft ft M J5fe ft A (4 U IE CO r V rt V - Is a V H T $> 5 . 10 f* ^ it ffi j£ ft B (4 , 

£ m m m m m m * . v * <n iff m . st^e^h'yitb^Att^syEtii 

fcafi^ttfc-frtr^hn^ASfflffi^ftTifc^fc. 10 fS ^ IS ffl j£ ft c (i . 4z g 

fJfS^Mft £ . 6-8l««|^7^X (SKR-l, Charles River) * 
(4 , 3 0 X (4 7 B T" IF fl t h tz ft CO 6 E ^ ^ ry x tf& D , IS & If T" (4 £ Si T" 6 
0 E S IF ft L tz . 7nn-tiK'«L, 1 Of ^A/lz-Ft, titf 
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o T £ m 3 cm? $$ \Z ® m t . * tf> flj §g £ . 1 cml Pi X' X f - - ;k ? U >y 7° * ffl ^ 

tHtfc, *ff^*wttK«T, ±iB<7)ffi^^A-D £ , tfottta 2 b#isl 0 0 
tfev^TidflftstLT^^L, Mt«7ats, 2 4 m m m m x m ^ l £ . is to m 

. IP £ 5 (4 , «U<i6iU*«feSLTH«. 

fi <7) & ji £ & t ffl n £ ft -f k ® o si l . zn&mz^&mm-fciv*? v 
if js a v 7 y 9 it , tiToi a t * o ft : 

B (5)>>D (4)>>C (2)>/=E, *f SH < 2 ) > A ( 1 ) 

4 0 s ^ to m ? * <n n % z . 19 1^11 otsffTiii. 
h 9 ava i ofrfe, £n mm***, ^ iff an, avt^fyit h u 

B (4 , flfi £0 S ft £ Jt < tit i 0 1^ iiJ ffiSBM-Cfcofcii: 4* # £ . 

fifn^H ( 1 - 7 ) ttitti . loaffl^at/^iEajs 
sm^^?ss§fL5, ft m m m (4 . s^tBt^tLtv^xciLt, % 

•ffi ffl ffi # 7 0 g t J4 - Jl /h § < £ ^ x v> t u 3 t co X h o . 

T" & l> IS ft C , X (4 7° U A V - 1/ a y H X' fo 6 ffi & ft A £ Jt ^ X , i& g £ {£ a 

*»^i:»Si©fc:ilSiB;3fL4i&a[JlS^ggfc:iBE3LTV^43&»fcLft^v^. 
Bd £ ft b {z ts ft i, t° ;i/ 1* y at -f b 'J 7 a t t* * 5 y e t II jji t co U £ ft o # ft (4 
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t l«l ^ T" £> § t w s § ti fz . r v *v - \s a y h X h a @S ft a (i , ± fg » & |IJ 

&tfs^ic <7)-r <- ix tE « . ga&w**^^ sstf . ^ssviHifflii^ ffi 

a -f S ffl II M ft S ^ t LTfffltSIJl:J:^^T'{.f)§S„ M £ M -fl, 
Bd £ ft A « tB* « S S (± , ft # 80 t L T 7 V U - ^ a y H * # it -T 5 ii! m 7 

x ^ ^ 7R m <r> m s s<j * ffl ia « tt t ± s *> <n x- h o # & . 
i n & £ 6 , t^t'yith U ^ a t* * s y e t ii m t co M ^ ft * itr tf 

*iiw«i!i«^*ajs»fi,wa»*wjfi««»aftaviii«aft*aftft;4: 

ii. TMIMIIMMI 

A. iyt:f^>F2 (I. A-D + X) 
ffi S A (4 , M/fy-fy (XlSlfi^iPf^^M ( I ■ A - D ) <7) |IJ ft 

a*ajs»**trj&«fflr^*«i{tffli!i«j&*ais*(i. a~d + x) ^nas 

L fc . IfiKli, 10 ft teMM ( I . A ) (4 , ( a ) t /^ - h , ( b ) m 

tt,m±M. r v ( c ) m m m m m t t> m m m m m t co u £ ^ £ t* . v v f- j a 
yii^%<\tT ? ^commmwiz^mxfo & . $ *j £ * fi ft . j? m s js 0 x f± n 

^ * « it fz % m ?l » ft urn & « m m s. m % a * a ; t ^ x # s ^\ « s s r ^ ^ 

*&«U=5r^. {BBAtt, b u * / >f > t I'Jft^MfiJtft t ^«»^*>**«. 

#j ft ^ ffi ffl js ft fc uftttT^^i^ti^isu ^ l x m m ft ii tt n 
■ ffl m « j& s fi r£ ft * t & -r ; t s: jl * l ^ . z comma, znxhmmr ? * 

MKffltiJft?SMj£ft£ y7 ^IltSfcfttffll^tafc fcW-f 4 . 
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« is si tt ffl flu fi m £ m m -t & ; t # -c s s . 

iELfciat, ^^fyo ( Reti n-A 1 » ) « , &%&t ? ^nmffiXkWfc 
^SkS^s.-tt^Wtfi, hvt / -fyii ai i - i- 7 y x s u f- y - )V m ( t* 
9 S V A ) ty. M/f 7 0a. 7'f;MttFn^H;ny b Fn^-y 
r n t° ;l/ -fe ;l/ n - X , & V 7 ;k 3 - )V ip h £ h *f )U £' t 9 )V X" ; Xf T'J Vl 

*>t 4 £ IS * tt ? 'J-A«tbnT ; Stf^'Jif^y''j3-;M 0 0 , 7" 

w mi 1 1± , 7>j- ^ n a tf * r -t ;p ft # n . a # * ti t> <n u & m m tf-sttn 

*56^BttiV^Tffl^'5>fi.* hPf / ^f ffl * ^ B * t o u t m £ ix 

4 fi (4 . E ^ # If £ it 4 ** « L gg * g (4 # ^ o T ±J 0 . * H m S # T" (4 % 

^ . n 1 1 n jb m t ts ^ x a , r^*f&8fffli!i*i&«»jSfttt>«M^f-/>f>'t4 

. » 0 . 0 lfifi%~»0.1fiM%. fH<li» 0.0 2 5 5 

a m ( i .a-d + x) & turn 

*fgej«4, 7?*«iMffli!l«fe««j£ft(l.A~D + X) £^£:fj&M^ 
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ff 

a i& ft ( i . a - d ) t hui-sj >tnmm%i*&fii't&zb£.£')ftt>tL& 
. x y # r * * y b 2 $ - « ffl m ( i . a + x ) ta> r ? * & ■ ffl #J f« ^ it 
^iKfflfflfiSifttt.M^^y^yfc. ( a ) e ;k - h . ( b ) m it m ± m . r v- 
( c ) ig m m m m t >p & si m m m t co m & ft £ is ts m m & m a & ft t <r> m m ft % 

B f& t h Z. t liz X -o X W t> ti h . xy*f^yf2«ll«Il ( i . b + x 

) x\± . r ? *mwmmm%im&mm&jSL%ni . M/fy^L ( a ) t°;K 

^ it « J& ft co U m ft £ B j£ -T h <r h 1 o T W h t i h . x y # r < * v V 2 crj 
IE«ll(i.c+x)T'!i, r 7 * M X ffl M % m S #& 9 ffl ffl J& ft ii . hVf 
y^L ( a ) f§M±M. SV(b) MliMt ^ISSlfllffiSfc Wl^ft 

y h 2 <ojSE<o«ffl ( i . d + x ) tii , 7? **S«ffllfl«i&*i&«ffl«jS*l± 
, fH^n, (a) flit, (b) KfcR&itSik SV(c) Mllffilifc^ 

( A ) fefWtai©M/f;0 ; R V 

( B ) |lj {§ ^ ir ffl fig ft T" h o X : 

( a ) K*ty8. S^WtUFSTHK/Hfi'KOt, & V * tl h CO 
M & ft frt> & S » A» 6 ji S? § *i 6 t" ;p ^ - ; 

( b ) m it m it ffl ; R V 

( c ) mmRv^^mmm^mcoM^mTh-o t . mmmm&M&mnm 
mRvm%iMmmMco®miz&m%mffiWiTh iM^mz i?t£ , m % i&mmm ft 

t> fix \i h . 

c . x y r < y h 2 co 7 7 * m m m mm ^ m 
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a m ( i . a - d + x ) & ffl 5 -n m 
* « m «± , gifflr?*iifflMs^iiKi ( i.a-d + x) jffli^t 

s#^ttr^^S:r^^«i{tffli!i**&*aj«!ft < i .a + x> tiit^st 

<5-jT: 

(a) ihmmr ^ ^^ummmmmm^mx- h ^ x ■. 
( i ) ihmm^mmn vv 1- ; 4 y ■ iktf 
( 2 ) mmfemmtfzmTfo -> x ■. 

( a ) t ;l h" y $ , S^WtttSTSje/Hfyl^a, R U % ft t> <n 
M & m frio h m ip t> M R § ft I t ;K - h ; 
( b ) ISMitffl ; 

(c) flawav^ttwjuiss^a^fiiT'ft , mm^'mh^ 
aavwa»*iWjfi«iiiat^s*iiiiteiiT*6a^ft**tr*fl«^**ais»* 

-trtf . teiiffl7? *&Sfflii|ftftfffii£!|tf£&# l ; Ht 

(B)S7^*«klIfflfJ«^«ftJS!|tlS:J»»Lfci!l«t«i!l!§*SI@*^t; 

«,a-o^)if4L^JB«fc:*iv^ti. * % bj i± , -e « *& it ffl r ? * m a ffl iv fs 

I. A-D + X) *^7*»It4fc»lCffl^4*j6(caJi. FV 
* 4 CO T , y 7 £ 3 t S « t: 1 1 § ; }; I S . - 8 . M ffl ffl #c % 

(4 , * ^ ^ s ffl a ^ * >- 7 t m m $ ■£ s ; t £ ± o ffl ^ & in, „ a #: w & m 

t ts ^ T (4 . * 16 hj (j s t h t ft 4 ^ V £ 7 7 * M ^ ffl IQ @ i& m ffl % ( I . 
A-D + X) TM«-ri»^rs£T'^^T : 

( a ) mmmrf ^mwrnmrn^WMMTh -> x ■ 

( 1 ) }&S»tSti«M/f y>fy ; a v 

( 2 ) ilHlMfflM-C* o T : 

( a ) t° iv t* y e , l¥W(:lF§T'l4e;kh'yl«S, a y * ft & co 
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m & ft % h m m m § ti & t° ;k - n ; 
( b ) m \t m ± m ■, r v 

(c) mmRV^&mmmmcou-smx'jb -> x , mmmmco^ 
a & u m i l n ft m m <n 0 a t & s * n is n t* & s ^ % * # ts m m m m m r£ % £ 

» t> fix U § . 

*Mco7 7 *MffliiJ«^MMftt*'fiffl7? *Mffl|iJf§MMft £ 

h . 

d. xy#f^yh2(Dtiir;^j5iiffl 

ifl ( 1 . A-D + X + M ) 

i^f^n 2 co M co 1J ffi T ii . *%0Jo^Sffl7 ^ ^MMffllHiteM 
j£ft ( I .A~D + X ) JICMi^It^Htffl^llffi (M) fcffl&-£ 

bitx , miST ? *mwmffl»fem&i&m ( 1 . a-d + x + m > & jgis-ts ^ 

ti^tli. i ^li X' !i , *%Hflco7?*Mffl #J & ^ M fi£ ft M f» & ^ jK 
7 S CO ffl % M M & CO ffi * ^ h it * f L ID ft ffl IS co ft? M & V 0 ft 31 £ £ m * 

s m s ftfcffia & st s ««7 ? ^snaffliijfs^gfflfiKft ssttts . Miif 
, *%Hgco^itfflii^ft & , ft&nmm ( Betafectini" ) , & f7 4)vxm. m 

jgiJiffiM ( antikeratolytic agents) . ft |fc ffi Sk fit * flft M . YV^rJAV. B 

mif±ihM. &mmm. mm&t x9 s >m. rnrnmm. ^t^mmm (bioadhes 

i ve agents ) , V X £ 5 b U - ^" - * Mfl « ffl ( f L it , rf7y>) . 7 n X ^ 
^ 5 7 7 j£ so PI m m ( 4 7 7 n 7 x 7 , TXfijy, OF^y>, * ? 

tf 7 x 7 $ 7 It (meclofenomic acid) N l/f / >!, A 7 7 — hO, 7 ? n 

7 7. t^^y/y) . XfnO'lffi^fffl (^IM«ttf3;K3^ 
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fnn'i , ( y«f, v-^A^y ) . mmm. mmm ( 

si/7t^yy, 'JF^y, ^y/^y) , ffl IB ft it $ % , *mme^ 

. mmm&®. mmmmm ( f * s y e > * . a # * ft 6 « s £ % ^ j; a 4 to 

f/O, Bttttifc, ftj»fl»L MSt^ 5 yffl. jSMM, £f*S*M 
, C5 b U -A-x MfiM, 7ny^"7yy'y^^«PllM, M£ft 

#k m m % * i§ * . at^^:fi^oa-&fli*»fe«rft»3&»fea!fli5*i.4 
. Kit. mmzmw-t z<r> turn* mm an. &&mmm* k^m^ 

xm. um&MMM. m&mm. sum, t?*mm. B«(tiL*>, &jff4 

t> m m § tit . 

if a L^»«fcis^T(±, tifflr^ * *& n jh *i« ass *a & ( 1 . 

A + X + M) t'i&ot : 

(a) femmr ? *mmmM®i6mmfR'toX'f>r>z ■. 
( 1 ) wtii?)hPf y^ y ; ftv 
( 2 ) iij fi ^ n s j& ft 
£ £ # , 11 i'J ff i&lli ft # : 

( a ) h";H"y| s i?wtiiFiptHt/n:fii«fi, ft # * ti t> en 

M & ft frt> & 5 Bf t> M tR £ ft £ t ^ ^ - b ; 

( b ) m \t m ± m ■, ft v- 

(c) mmRxf^mmmmwicousmz'Jb *> x , 
fx a # * ?l » ft $1 jsa 0 m t # s? * fti ffi at r h 5 ^ £ ft 

££tf, MfflT? ^^■ffllflffii&fiffljatft ; ft 

( b ) iij m ^ m x -r s to t # ffl & e h a 
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* % m t± . fir^^itfflifi^iaKH^f i»jat&^, - jr t , - ^ 

iifflnus. ifiuiiidfcuta, * % m it . tftijitassr? 
* & m « r ? * & g ffl M m & m m & ft ( i . a + x + m > tut^st*^ 

T : 

( a ) $&«ffl**§7 ? ^MMfflM^MMT- ^ o x ■■ 
{ i ) x&mm^mmnvvj- ; 4 y ■, 

( 2 ) |IJ !&IfflMt^-)T : 

( a ) t^ifva, s^wtitstMt/nfyiiwfi, 

£ ft ft £ » S fl? § ft 4 t° )IK - h ; 

fi v « ?l m ft m m <n m a t & s ft n is a x- % & *i £ a 

£ £ ti |ij f# ft ffi ft J& ft ; R Xf 

( 3 ) iHl£ Itt^(:tffl^ll„ B n 

(B)sr^*«i*ffli!i«*&**ais***»ttr^*fc:Sj»s-fr* 

Mfttt. f«i6fffla)SftJy7fclt«IStfi;fcKJ: Dffl^^tiS. 

ft hk m tz H ^ x it . * % m it . t hiz&ni^vzmmT ? ^mwmMmfemm 

j£ ft ( I .A + X + M) T'llt ^UmX'h^X : 
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( a ) mmmr? *mwmmi%mmm.$L^x* & *> x ■. 
( i ) \hn^mm.<ryyv^ ; a y ■, Rtt 

( 2 ) Mffi^MMT h ~> X : 

( a ) t° )V t'yl, ^ if: W £ ft <g X' # £ t° y m CO & . SI/fii^ 
ft £ ft £ S j&» £ il *R S ft & t ^ - N ; 
(b)8ftBjh)B;SV 

( c ) ta fn & v ^ fig w m ffi k <7) m ^ ft t ft o t . mmmmw mmm^m 
MRU m%m mm men ®uiz&m% mMMX' $> & & it ft 

LT 

( b ) i^r ? ««ffliimM«ft £ v v t«ist & 

E . iy^f^yF2« 

r?*«iatffl*!i«i&*«)S8j ( i . a-d + x ) 

& V ( I .A-D + X + M) CO IE 

* % m cd f& s ffl r ? * m x ffl *j « *& s a « ft & t>- * a r 9 * m x ffl mm m m m 

^tfcCIi^ii^Sli, x y *' r 4 * y b l fJ fS i& if ffl $L ft ( I . A - D 
) co ffi £ £ M m L X _L IS L fc . 

ifiu^iitfintii, * & bb i± . r^^tffl to & ^ it a j& ft t- * o x ■. 
( a ) ihmmr 9 ^mmmmm^mM^m ( i . a + x > x-h ~> x ■. 

( i ) temm^mmcD b u i- / 4 y ■, rv 

( 2 ) m m femmmmx-hix ■. 

( a ) h° iv t'yi, sg^wtits-csse^fyK^fi, a * *. t « 

il ft ^ £> =5: h m frh M S5 S it 4 t° ;k ^ - h ; 
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( b ) k it m ± m ; r # 

(c) fi&W&t£^MMi§coft^ftT'£ o T , iSIIMMMcMS 
ft & ?L » % $1 JB 0 ft t £ £ & |g Hfi St ? & 5 & £ ft 

£ itr tf . T ? * JSL a ffl |IJ ft & £ ffl j£ ft t fa ft £> ft T & . 

U-o^SiLuSi(;fc^tl±. * & ^ ti , * ?l » ft II co iM 5B 3 S R X/ 

( a ) feiwtaior; *ffiffffi#i{ftftff»j£ft ( i . a + x ) x-h ~> x ■ 

( 1 ) h V f J a > ; r u 

( 2 ) MftteM^ft-C^ T : 

( a ) t/KVB, J^WtilFSTSit^tyBflfi, V * ft CO 
& £ ft j&» & & 6 Iff iS 3? § ft & f;K - h ; 

( b ) wntm±m ; RU 

( c ) fa fn & * M ft gg ffii K co ft £ ft t I) o T . IS It M # ffl J& II <o 1i 
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